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The  survey  report  is  divided  into  a Surmary,  and  9 Appendices.  A 
charge  for  ea<±  appendix  and  summary  report  to  cover  the  cost  of  printing 
vd.ll  be  required,  should  purchase  be  desired.  The  appendices  each  con- 
tain a different  category  of  information.  Alphabetically  identified, 
the  appendices  are: 

A.  Background  Information  - This  appendix  includes  the  population 
and  industrial  projections,  vastewater  flows  and  the  engineering  data 
used  as  a basis  for  planning. 

B.  Basis  of  Design  and  Cost  - This  appendix  contains  the  criteria  and 
rationale  used  to  design  and  cost  the  final  alternative  vfastevrater  treat- 
ment systan  components. 

C.  Plan  Formulation  - TTie  appendix  presents  the  planning  concepts 
and  procedures  used  in  developing  the  alternative  wastewater  management 
plans  that  were  examined  during  the  study. 

D.  Description  and  Cost  of  Alternatives  - This  appendix  contains  a 
cost  description  and  construction  phasing  analysis  for  each  of  the  final 
five  regional  wastewater  management  alternatives.  Components  of  these 
alternatives  are  described  in  detail  in  Appendix  B. 

E.  Social  - Environmental  Evaluation  - This  report  provides  an 
assessment  of  the  social  and  environmental  impacts  likely  to  arise 
from  the  inqjlementation  of  the  final  five  alternatives. 

F.  Institutional  Considerations  - This  report  presents  an  assessment 
of  the  institutional  inpacts  likely  to  arise  from  implementation  of  the 
final  five  alternatives. 

G.  Valuation  - This  appendix  presents  a broad  evaluation  of  the 
iirplications  and  use  potential  inherent  in  the  final  five  alternatives . 

H.  Public  Involvement/Participation  Program  - This  appendix  documents 
the  program  used  to  involve  the  public  in  the  planning  process. 

I.  Corments  - This  appendix  contains  all  of  the  formal  corments  from 
local.  State  and  Federal  entities  as  the  result  of  their  review  of  the 
other  appendices  and  the  Sunmary  Report.  Also  capsulized  are  the  views 

of  citizens  presented  at  public  meetings. 

The  Sunmary  dociment  presents  an  overview  of  the  entire  study. 
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PREFAO: 


Extensive  background  data  was  gathered  and  used  as  a starting  base 
in  the  development  of  the  Qiicago -South  End  of  Lake  Michigan  (C-SELM) 
Wastewater  Management  Study.  Much  of  the  background  data  is  suitmarized 
^ this  appendix.  During  the  course  of  the  study,  some  data  was  refined. 
These  revisions  are  reflected  in  the  design  of  the  final  array  of 
Specifically,  the  appendix  includes  descriptions 
ot  C-SEm  area  and  climatological  conditions;  land  use,  population  and 
industrial^  wastewater  flow  projections;  water  management  needs;  area 
planning  objectives;  planning  restrictions  for  water  management;  and 
current  and  planned  water  management  proposals. 
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APPENDIX  A:  BACKGRDIMD  INFORMATION 


SECTICN  I:  LAND,  CLIMATOLOGICAL-PHYSICAL  AND  BIOLOGICAL  C(M)ITICNS 

THE  C-SEm  STUDY  AREA 

The  C-SELM  study  area  is  regional  by  definition  since  it  crosses 
county  and  State  boundaries.  It  enconpasses  the  drainage  basins  of  the 
Chicago,  Des  Plaines,  DuPage,  Little  Calumet  and  Grand  Calumet  Rivers  and 
^e  lands  in  Illinois  and  Indiana  that  drain  into  Lake  Michigan,  as  shown 
in  Figure  A-I-1.  The  area  was  specified  in  the  Congressional  authorization 
for  the  C-SELM  study.  Seven  contiguous  counties  including  Lake,  Cook, 

DuPage  and  Will  Counties  in  Illinois,  and  Lake,  Porter,  and  LaPorte  Counties 
in  Indiana,  are  wholly  or  partly  inside  the  stucfy  area.  Nearly  90  townships 
are  included  in  the  C-SELM  area  with  a 1970  population  of  approximately 
7.1  million  people. 


TOPOGRAPHY  - GEOLOGY 

The  C-SELM  stuc^  area  lie^entirely  within  the  Central  Lowland 
Physiographic  Province.  Except  for  a small  area  in  the  southwestern 
portion,  the  study  area  lies  within  the  Great  Lakes  Section  of  the  Province. 
The  Great  Lakes  Section  is  further  siidivided  into  the  Chicago  Lake  Plain 
Subsection  and  the  Wheaton  Morainal  County  Subsection.  The  Chicago  Lake 
Plain  Svfcsection  extends  from  near  LaGrange,  Illinois,  on  the  west,  to 
Winnetka,  Illinois,  on  the  north,  and  the  Indiana  border  on  the 
south,  sloping  gently  towards  Lake  Michigan  on  the  east.  It  is  a low 
flat  area  intempted  by  only  a few  low  ridges.  The  Wheaton  Morainal 
Ctounty  Subsection  surrounds  the  Chicago  Lake  Plain  Subsection  to  the  west. 

It  is  hilly,  with  broad  ridges  paralleling  Lake  Michigan,  and  contains 
nimerous  lakes  and  swanps.  A small  portion  of  the  Kankakee  Plain  Subsection 
of  the  Till  Plain  Section  in  western  Will  County,  Illinois,  encompasses 
the  remaining  land  in  the  study  area  (1)  . 

The  surface  character  of  the  area  resulted  from  past  glacial  activity. 
Three  glaciers  covered  the  study  area,  each  advancing  and  retreating  a 
number  of  times.  The  area  is  overlain  with  a glacial  drift  or  till  of  an 
extremely  heterogeneous  nature  which  varies  in  depth  from  0 to  400  ft. 
Bedrock  outcroppings  occur  in  portions  of  Will  and  Cook  Counties.  Figure  A- 
1-2  is  a glacial  map  of  the  study  area  and  contiguous  counties. 

DRAINAGE 

The  C-SELM  study  area  has  a drainage  area  of  2,600  sq.  mi.  Drainage 
is  ultimately  to  the  Illinois  River  via  the  Illinois  Waterway  System  or  to 
lake  Michigan  via  a nuirber  of  rivers  and  channels  (Figure  A- 1 -3).  This 
drainage  is  controlled  by  the  generally  flat  topography  of  the  area  and  is 
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poorly  defined  in  certain  areas.  .About  70  sq.  mi.  along  Lake  Michigan 
north  of  downtown  Qiicago  (Chicago  Fliver  drainage  area)  and  about  290  sq. 
mi.  around  and  south  of  Lake  Calumet  (Calumet  Rivers'  drainage  areas) 
originally  drained  into  Lake  Midiigan  (2).  However,  flow-  was  reversed  and 
diverted  to  the  Illinois  Waterway  by  construction  of  man-made  canals, 
notably  the  Sanitary  and  Ship  Canal  (in  1900)  and  the  Cal-Sag  Channel  (in 
1922).  Other  major  tributaries  to  the  Illinois  River  are  the  Des  Plaines 
River,  and  the  DuPage  River,  which  drain  generally  south.  Major  tributaries 
to  Lake  Michigan  are  the  Grand  Calumet,  and  the  Little  Calumet  Rivers. 

CLIMATE 

Ihe  climate  in  the  C-SELM  study  area  is  predominantly  continental, 
ranging  from  warm  in  the  suimier  to  relatively  cold  in  the  winter;  however, 
it  is  modified  somewhat  by  its  proximity  to  Lake  Michigan.  The  average 
annual  tenperature  is  SO^F.  The  average  annual  rainfall,  measured  at 
the  Central  Weather  Bureau  Station  at  Midway  Airport  for  42  years,  is 
33.18  in.  (3).  Snowfall  accounts  for  approximately  one-half  of  the 
winter  precipitation  and  one-tenth  of  the  total  annual  precipitation. 

The  maximum  seasonal  snowfall  of  record,  68.4  in.,  occurred  during  the 
1967-68  season.  Figure  A- I -4  shows  the  monthly  distribution  of  precipitation. 

BIOLOGICAL  CONDITIdJS 


VEGETATION 

Tlie  natural  vegetation  around  the  southwest  end  of  Lake  Michigan 
suggests  a transitional  zone  following  a narrow  band  near  the  lake.  A 
modified  form  of  the  beech-maple  forest  is  found  in  the  more  moist  areas. 
Oak-hickor>'  forests  are  found  in  more  open  areas  west  of  the  beech-maple. 

.A  transitional  flora  between  tJ\ese  two  forest  types  indicates  maple-basswood 
and  maple-basswood- red  oak  forest  (74). 

A recent  (1973)  field  investigation  along  the  Little  Calumet  River 
by  Oiicago  District  personnel  showed  a few  areas  in  a natural  state. 

Natural  vegetation  was  observed  near  Kennedy  Avenue,  Cline  Avenue,  Colfax 
Street,  and  Burr  Street.  The  majority  of  species  were  cottonwoods,  poplars 
and  willcw  with  occasional  oak,  maple  and  mulberry. 

Wetland  areas  along  various  C-SELM  streams  are  predominated  by 
willow  .species.  Cottonwoods  and  poplars  are  also  prevalent.  Various 
grasses,  forbs  . cattails,  arrowheads  and  nettles  are  common.  High 
water  tables  limit  the  vegetation  in  these  areas  to  water  tolerant  species,* 

ITSHLIIE 

Carp,  catfish,  green  sunfish,  and  bullheads  represent  tlie  most 
prolific  fish  populations  in  C-SEL'I  streams  (73).  Recent  (1970)  fish  siimpling 
data  obtained  from  the  Illinois  .Natural  Histoiy  Survey  ;md  the  Miseum  of 
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Natural  His  tor)"  indicates  that  numerous  smaller  tributaries  contain  small 
•’ut  p,ood  fisheries  i/S).  Liproi^tment  of  water  quality  should  result  in 
tr.e  T-eestablishment  of  desirable  species,  such  as  the  smallmouth  bass, 
rocl%  bass,  raricui.  darter  and  stream  type  minnow  species. 

(?Rl<FbTKlAJ,  FAU'iA 

Tiu-  existing  teirestrial  faiaia  consist  primarily  of  small  mammal 
ajid  bird  specii  s characteristic  ol‘  urban  and  shore  areas.  Wildlife  includes 
a nuT'ber  of  waterfovvi,  pheasant,  quail  and  the  usual  assortment  of  urban 
aiiimals  sudi  as  ralibits,  squirrels,  opossimis  and  raccoons.  Over  300 
'.nrieties  of  birds  have  been  identified  in  the  Indiana  IX.mes  State  Park 
wiiidi  is  in  tlic  southeast  ipart  cf  ti'.'j  C-sP!M  area. 

■ligiatoiy  songbirds  may  be  found  seasonally  ir.  the  wooded  areas, 
wt'.ile  migrator  waterfwvl  can  be  expected  in  Lake  Michigan  harbor  and 
si. ore  <neas,  well  as  a fav  wetlands  in  the  area.  Table  A-1-1  lists 

c.'mmar.  oirds  of  the  area.  The  soutli  Lake  Michigan  area  records  200  species 
of  regularly  occurtng  tMois  with  il5  regularly  breeding  species  (76). 


TABLE  A-I-1 


THE  BIRDS  OF  THE  CHICAGO  REGICN 
(LAKE  MICHIGAN  SHORELINE) 


Pied-billed  Grebe 

Great  Blue  Heron 

Black -crowned  Nigjit  Heron 

Mallard 

Black  Duck 

Semipalmated  Plover 

Killdeer 

American  Golden  Plover 
Black-bellied  Plover 
Ruddy  Turnstone 
Cjomnon  Snipe 
Spotted  Sanc^iper 
Solitary  Sanc^iper 
Greater  Yellowlegs 
Lesser  Yellowlegs 
Pectoral  San^iper 
Baird's  Sanc^iper 
Least  Sandpiper 
Dunlin 

Short -billed  Dowitcher 
Semipalmated  San^iper 
Sanderling 
Herring  Gull 
Ring-billed  Gull 
Forster's  Tern 
Comnon  Tern 
Black  Tern 
Mourning  Dove 


Chimney  Swift 

Belted  Kingfisher 

Homed  Lark 

Tree  Swallow 

Bank  Swallow 

Rough -winged  Swallow 

Bam  Swallow 

Purple  Martin 

Common  Crow 

Long-billed  Marsh  Wren 

Short -billed  Marsh  Wren 

Catbird 

Starling 

Ntyrtle  Warbler 

Black- throated  Green  Warbler 

Palm  Warbler 

Yellcwthroat 

House  Sparrow 

Redwinged  Blackbird 

Brown-headed  Chwbird 

Comnon  Crackle 

(hrdinal 

Indigo  Bunting 

American  Goldfinch 

Slate-colored  Junco 

White -crowned  Sparrow 

White- throated  Sparrow 

Song  Sparrow 


T 


TABLE  A-I-1  (Cont'd) 

THE  BIRDS  OF  THE  CHICAGO  REGION 
(URBAN  AND  SIBURBAN  AREAS) 


Sparrow  Hawk 
Killdeer 
Herring  Gull 
Ring-billed  Gull 
Bonaparte's  Gull 
Rock  Dove 

Yellow-billed  Cuckoo 

Screech  Owl 

Chimney  Swift 

Ruby-throated  Hummingbird 

Yellow-shafted  Flicker 

Red-headed  Woodpecker 

Downy  Wooc^ecker 

Great  Crested  Flycatcher 

Eastern  Phoebe 

Bam  Swallow 

Purple  Martin 

Black-capped  Chickadee 

Tufted  Titmouse 

White -breasted  Nuthatch 

Brown  Creeper 

House  Wren 

Catbird 

Brown  Thrasher 
Robin 

Wood  Thrush 
Hermit  Thrush 
Swainson's  Thrush 
Gray -cheeked  Thrush 
Veery 

Golden-crowned  Kinglet 
Ruby-crcwned  Kinglet 
Cedar  Waxwing 
Starling 

Yellow- throated  Vireo 


Solitary  Vireo 

Red -eyed  Vireo 

Warbling  Vireo 

Black-and-white  Warbler 

Tennessee  Warbler 

Nashville  Warbler 

Yellow  Warbler 

Magnolia  Warbler 

Nlyrtle  Warbler 

Black- throated  Green  Warbler 

Blackburnian  Warbler 

Chestnut -sided  Warbler 

Wilson's  Warbler 

Canada  Warbler 

American  Redstart 

House  Sparrow 

Baltimore  Oriole 

Common  Crackle 

Brcwn-headed  Cowbird 

Cardinal 

Rose -breasted  Grosbeak 
Indigo  Bunting 
Purple  Finch 
American  Goldfinch 
Rufous -sided  Towhee 
Slate-colored  Junco 
Chipping  Sparrow 
White-crowned  Sparrow 
White -throated  Sparrow 
Fox  Sparrow 
Song  Sparrow 
Yellow  Throat 
Northern  Waterthrush 
Ovenbird 

Blackpoll  Warbler 
Bay-breasted  Warbler 
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SECriCN  II:  LAND  USE 


GENERAL 

In  order  to  get  a view  of  the  study  area  from  a regional  planner's 
viewpoint,  information  was  gleaned  from  recent  planning  papers  prepared 
by  the  Northeastern  Illinois  Planning  Comaission  (NIPC)  (4)  and  tJie 
Lake-Porter  County  Regional  Transportation  and  Planning  Commission 
(LPCRTPC)  (5).  Existing  land-uses  are  specifically  identified  for  restric- 
ted categories.  Projected  uses  are  estimates  based  on  known  factors  and 
mathematical  relationships.  Land-use  projection  methods  have  been  defined 
in  both  the  NIPC  and  LPCRTPC  papers . 

^gional  planning  philosophies  enphasize  that  tliere  is  a strong 
relationship  between  land  use  planning  and  water  resource  planning.  The 
relationship  is  most  obvious  in  terms  of  the  effect  on  water  resources  by 
overland  runoff  from  developed  areas  and  other  changes  in  natural  drainage 
patterns.  During  1972,  several  streams  in  the  C-SELM  area  illustrated 
flooding  problems  that  were  aggravated  by  runoff  from  developed  areas . 
Effective  development  planning  can  minimize  the  adverse  impacts  by 
controlling  environmentally  inconpatible  land  uses  and  assuring  balanced 
development. 

PRESENT  AND  PROJECTED  LAND  USE- -C-SELM  COUNTIES 

Three  categories  have  been  used  to  distinguish  between  types  of  land 
use.  They  are  Residential,  Regional  Open  Space,  and  Agricultural  and  Vacant 
Land.  Tables  A-II-1,  2,  and  3 give  breakdowns  in  land  use  in  acres. 

LAND  USE  PLANNING 

One  of  the  principal  concerns  involved  in  regional  planning  is  the 
location  of  private  developments.  Hie  desired  result  is  to  guide  private 
developments  in  order  to  enable  a greater  accessibility  between  people 
and  opportunities  within  the  region.  Most  people  leaving  their  homes  to 
work,  shop,  recreate,  go  to  school,  to  the  doctor,  or  other  reasons,  are 
concerned  with  the  time  and  expense  of  travel.  Therefore,  NIPC  and 
LPCRTPC  have  expressed  a need  for  logical,  patterned  developments.  NIPC 
and  LPCRTPC  feel  that  developments  should  follow  transportation  corridors, 
with  open-space  and  recreational  needs  provided  between  the  corridors  (b)(7). 

AWARENESS  OF  CORE  CITi  AND  RURAL  AREAS 

The  same  principals  of  development  presented  in  tJie  previous  paragraph 
which  in^licitly  apply  to  suburban  areas,  should  be  applied  to  rural  areas 
and  to  the  redevelopment  of  urban  core  areas. 
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TAl^LL  A-lI-1 


WiSlDIiNl'IAl.  1J\ND  FORHCASTS 

POR  C-SELM  COUNTIES 
(acres) 


Existing 


ILLINOIS 

1970* 

City  of  Chicago 

m** 

Suburban  Cook  County 

122,700 

Uul’age  County 

53,567 

Lake  County 

40,256 

Will  County 

24,448 

INDIANA 

Lake  County 

31,465 

I’orter  County 

12,692 

Liil’orte  Countv' 

NA 

* 1971  for  Indiana 

**  Not  available 

Forecast 


]97i 

1985 

1995 

46,400 

47,300 

47,500 

134,400 

150,700 

164,500 

58,800 

70,900 

79,800 

45,600 

57,400 

73,800 

30,050 

43,200 

62,600 

48,042 

57,626 

80,954 

23,018 

31,875 

41,853 

NA 

NA 

NA 

A- 


TABLE  A- II -2 


REGIONAL  OPEN  SPACE  FORECASTS 

FOR  C-SELM  COUNTIES 
(acres) 


Existing  Forecast 


ILLINOIS 

1970* 

1975 

1985 

1995 

City  of  Chicago 

10,750 

32,200 

60,000 

60,000 

Suburban  Cook  County 

68,500 

78,300 

111,200 

114,000 

DuPage  County 

13,700 

25,700 

37,000 

37,000 

Lake  County 

14,000 

39,900 

49,400 

49,400 

Will  County 

10,500 

27,000 

42,500 

42,500 

INDIANA 

Lake  County 

4,075 

12,864 

18,675 

27,491 

Porter  County 

1,491 

3,718 

12,762 

28,992 

LaPorte  County 

NA** 

NA 

NA 

NA 

* 1971  for  Indiana 

**  Not  available 


I 


A-lI-3 
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AGRICULTUR.AJ.  AND  VACANT  LAND  FrU^-CV^TS 

FOR  C-SFLM  COUNTIES 
(acres) 


Existing 

lo recast 

ILLINOIS 

1970* 

1975 

1985 

1995 

City  of  Chicago 

0 

0 

0 

0 

Sii) urban  Cook  County 

155,900 

112,600 

60,200 

35,200 

DuPage  County 

111,000 

83,100 

61,000 

52,300 

Lake  County 

212,900 

174,600 

154,400 

135,600 

Will  County 

430,400 

400,700 

354,400 

335,200 

INDIANA 

Lake  County 

234,201 

205,174 

179,590 

138,570 

Porter  County 

233,461 

223,235 

199,504 

169,50 2 

LaPorte  County 

NA 

NA** 

NA 

NA 

* 1971  for  Indiana 

**  Not  available 


SECTION  3;  POPULATION  .-\ND  INDUSTRLU  imrECTIONS--COPJUIIJ\T](A'  TO  FJXTIv^S 


DEVELOPMENT  OF  SOCIO- ECONOMIC  PROJECTIONS 

The  development  of  reliable  socio-economic  projections  provides  the  basis 
for  viable  wastewater  management  planning.  Essential  elements  of  these 
projections  are  trends  in  the  economic  development  of  a coirmujii ty  as  re- 
flected in  or  controlled  by  the  land  use  patterns  in  an  area.  Ihese 
economic  trends  include  the  population  and  industrial  growtli  of  an  area, 
and  hence  the  planning  and  construction  of  sewage  treatment  facilities  to 
meet  the  demands  of  this  growth.  Regional  trends,  such  as  the  de- 
centralization of  economic  activity  and  tlie  rapid  growtii  of  suburban 
population  in  close  proximity  to  tlie  areas  of  population  saturation  will 
affect  all  local  planning.  It  was  tlierefore  of  utmost  in^-iortance  to 
assess  and  evaluate  these  trends,  and  to  incorporate  them  into  a compre- 
hensive plan  for  the  C-SELM  area. 

Since  the  quantity  of  sewage  to  be  removed  and  treated  is  partly  dependent 
upon  the  population  and  its  per  capita  contribution  to  sewage,  detailed 
population  studies  were  made  to  accurately  predict  these  trends.  Such  an 
analysis  was  made  to  predict  flow  quantities,  a primary'  prerequisite  to 
design  of  treatment  facilities.  A projection  of  the  trends  in  per  capita 
use  by  area  was  also  made.  Similarly,  industrial  trends  in  expected  re- 
cycle rates  for  the  major  water  using  industries  were  assessed. 

The  distribution  of  population  in  the  C-SELM  area,  as  in  any  area,  is 
dependent  upon  an  intennix  of  complex  factors.  Tliese  include  the  educa- 
tional, occipational,  and  income  characteristics  of  tlie  population;  the 
land  use  and  zoning  patterns  witliin  each  community;  and  tlie  influence  of 
local  regiilations.  For  example,  single  family  housing  would  tend  towards 
a lesser  density  than  multiple  family  housing  and  tlius  require  lesser  size 
of  facilities  per  unit  area.  Similarly,  the  socio-economic  structure  of 
a community  as  well  as  the  jxipulation  density  is  different  for  a community 
with  young  families  with  children  than  for  retired  coujiles. 


BASIS  FOR  EVALUATION 

The  selection  of  the  projection  mt'tliodology  for  future  municipal  ;md  in- 
dustrial loads  is  dependent  upon  the  amounts  ;uid  tyqies  of  (.kita  available, 
including,  of  course,  the  information  on  coninunities  cited  above,  llie 
assessment  of  the  study  area's  future  wasteuater  loads  thas  necessitated 
an  evaluation  and  estimate  of  the  socio-economic  indicators  of  wastewater 
production.  Thus  a methodology  was  developed  to  determine  t)ie  future 
estimates  of  the  two  principal  indicators  --  population  :uid  industiy. 
Wastewater  resulting  from  stormwater  runoff  is  a function  of  lami  use, 
i.e.  degree  of  urbanization,  and  is  addressed  in  section  IV  of  this  appen- 
dix. 


Oie  patteiTi  of  area  grovv’th  was  evaliuitcd  on  a county  basis  and  subsequently 
disaggregated  to  townships  and  city  of  Chicago  Zip  Code  zones.  Hie  disag- 
gregated profile  tlien  served  as  a base  for  qualifying  the  intermix  of  the 
quantity  and  type  of  botli  municipal  and  industrial  wastewater  loads.  Ilie 
economic  ;uialysis  thus  served  as  a basis  for  determination  of  future  munici- 
pal and  industrial  flow-rates  pursuant  to  selection  of  design  criteria  for 
facilities,  and  projections  of  future  needs  for  facilities. 

In  response  to  this  need,  population  ;md  industrial  projections  were  devel- 
oped for  each  decade  from  1980  tlirougli  2020.  Constraints  on  population  and 
industrial  expansion,  e.g.  availability  of  l;md,  current  l;md  use  plans, 
and  transportation,  were  used  to  assess  tlie  limits  on  growtli  witliin  each 
of  tlie  8o  townships  conprising  tlie  study  area.  Ihe  projections 
arc  considered  to  be  reasontible  estimates  of  future  conditions  developed 
from  data  current  at  the  time  of  the  analysis.  Hence,  while  the  actual 
future  development  may  differ  somewliat  from  the  projections,  the  general 
relationships  are  considered  realistic,  (Note  that  such  projections  usually 
indicate  a snootli  line  on  a population  vs.  time  curve,  regardless  of  which 
projection  methodolog>’  is  used;  vvhereas  actual  (past!  population  curves  do 
not . ) 


MIINICIPAI.  PROJECTIONS 


REIATIONSIIIP  Wmi  OTllFJl  STUDIES 

rhe  basic  population  projections  used  for  tiiis  study  were  a compilation 
(and  modification  as  required)  of  those  prepared  by  other  Federal,  shate, 
;md  regiomil  agencies,  liach  of  these  selected  agencies  utilized  tlie 
county  as  the  basic  unit  in  allociiting  the  expected  socio-economic  growtli 
and  depicting  trend  patterns.  Ilie  projection  sources  included  the  U.  S. 
Department  of  Commerce,  Office  of  Business  Economics  (OBE) ; the  State  of 
Indiana  Department  of  Natural  Resources  (IDNR);  and  Northeastern  Illinois 
Phmning  Commission  (NIPC) . 

(lie  OHi;  data,  dated  March  1971,  was  disaggregated  from  the  larger  Economic 
Region  --  tliat  of  the  Great  hakes  Basin  planning  suliarea  "Southwest  Lake 
Michigan"  --  liy  tlie  North  Central  Division,  11.  S.  Army  Corps  of  Engineers, 
lliis  was  done  as  part  of  a (Type  A)  Regional  Studv'  for  the  Water  Resources 
Council  (9).  The  OBE  projection  data  was  included  to  provide  a regional 
limit  on  the  aggregation  of  projections  prepared  by  various  agencies  anti 
local  interests,  'flie  intent  was  to  insure  compiatibility  of  tlie  region  to 
the  national  economv’  by  considering  OBE's  projections  for  all  comities 
col lect ively . 

Ihe  State  of  Intliana  projections  and  those  of  NII’C  were  uptLited  in  March 
and  duly  1971,  respectively,  to  incoiqioratc  the  1970  final  census  count. 
The  mix:  forecasts  were  iivide  through  the  year  1995  whereiis  the  jiroiections 
of  OBli  and  Intliana  exteritled  to  the  yenr  2020.  (Note  that  although  LIX'RTIX' 


is  an  A-95  planning  entity  for  the  State  of  Indiana,  the  projections  of 
this  agency  were  not  utilized,  ihis  was  because  the  1970  census  results 
were  not  then  available  for  this  agency,  and  the  fact  that  no  cannon  base 
existed  with  the  other  studies.) 

In  developing  the  Chicago  District  projections  and  in  resolving  differences 
between  projections,  the  "development  corridor"  concept  by  NiPC  was  used  as 
a Iramework  and  is  thus  of  particular  note.  Tlie  concept  is  that  "...most 
new  suburban  growth  will  occur  in  development  corridors  consisting  of  land 
with  convenient  access  to  adequate  systems  of  mass  transportation,  water 
siq)ply,  sewage  disposal  and  other  essential  facilities  and  services."  Fur- 
ther, "Open  lands  such  as  major  recreation  parks,  golf  courses,  cemeteries, 
agricultural  and  large  lot  residential  areas  will  be  the  predominant  land 
uses  in  the  spaces  between  the  development  corridors."  (16)  According  to 
the  concept,  the  most  significant  form  of  mass  transportation  in  suburban 
areas  is  the  coimuter  rail  serv'ice  which  has  been  long  established  and 
helped  shape  the  form  of  suburban  areas.  Ivhile  other  public  services  and 
facilities  can  be  extended  to  any  part  of  the  region,  coimuter  rail  service 
is  virtually  fixed  according  to  the  present  pattern  of  rail  lines.  For 
this  reason,  the  existing  rail  system  has  taken  on  a special  significance 
in  defining  the  location  of  future  development  corridors  along  v^ich  both 
nimicipalities  and  industry  would  grow.  Since  sewer  access  is  considered 
to  be  a critical  factor  in  the  regions  developmental  process,  it  follows 
that  extensions  of  public  sewer  systems  should  generally  be  confined  to 
those  lands  vdiich  have  convenient  access  to  existing  or  potential  commuter 
rail  service.  Figure  A-III-1  shows  the  existing  public  transportation 
system. 

The  methodology’  for  development  of  the  Corps  projections,  and  the  inherent 
resolution  of  projection  differences  between  agencies,  is  presented  below. 


BASIS  FOR  POPULATION  PROJECTIONS 

The  population  was  projected  by  decade  for  the  86  townships  and  the  city  of 
Chicago  in  the  seven  county  study  area  (see  Table  A- 1 1 1-l ) . Available  pro- 
jection data  was  revised  as  necessary’  to  reflect  more  current  information 
and  to  reconcile  projections  prepared  by  several  agencies.  Three  projection 
regions  were  used  for  the  city  of  Chicago.  The  boundaries  conform  to  the 
7b  community  areas  developed  for  the  Qucago  community’  inventorv’  by  the 
University  of  Chicago  (Figure  A-IIl-2).  County  proiections  by  the  State  of 
Indiana  were  accepted  in  their  entirety  for  Lal.e,  I’ortei,  and  LaPorte  Coun- 
ties, and  then  disaggregated  to  the  township  level,  as  explained  below. 
Illinois  county  projections  for  Lake,  Cook,  DuPage , and  Will  Counties  were 
provided  by  NIPC  and  slightly  adjasted. 

In  adjusting  the  NIPC  forecasts,  the  projection  methodology  developed  by 
NIPC  was  utilized.  NIPC  projected  population  by  decade  for  the  fair  Illi- 
nois counties  bv  township  by  decade  from  1975  through  1995.  Ttie  metliodology 
entailed  first  forecasting  the  regional  population  and  emplo%’ment,  ,md  then 
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allocating  to  tounships  on  the  basis  of  the  interrelationships  of  employ- 
ment, population,  availability  of  land,  proximity  to  transportation 
facilities,  existing  characteristics  of  the  townships,  and  the  policies 
of  the  Comprehensive  General  Plan  adopted  by  NIPC  in  1967.  fUhere  there 
is  a significant  conflict  between  policies  of  the  Comprehensive  Plan  and 
the  existing  location  of  population  as  determined  by  more  current  infor- 
mation, the  Chicago  District  projections  reflect  the  actual  population 
data.]  Tlie  effect  of  land  use  policies  on  population  growth  is  expected 
to  become  more  pronounced  in  the  latter  projection  periods.  Ihus  future 
population  is  expected  to  be  more  consistent  with  the  Compreiiensive  Pl;in, 
rather  than  reflect  past  trends  in  population  growth. 

Tlie  Giicago  District  coordinated  closely  with  NIPC  in  extrapolating  popu- 
lation projections  from  1995  to  2020,  following  the  policies  of  the 
Conprehensive  Plan.  Projections  of  QBE  were  used  as  an  indication  of  the 
relative  agreement  of  the  NIPC  forecasts  within  the  regional  context.  A 
point  of  saturation  of  the  population  density  was  reached  before  tlie  year 
2020  in  Cook  and  DuPage  Counties.  Thereafter,  no  further  groivAh  was 
projected.  A generalized  growth  curv^e  was  extrapolated  graphically 
through  2020  for  Lake  and  Will  Counties.  Tliese  count)'  projections  were 
then  disaggregated  to  townships  from  1980  through  2020.  Tlie  NTPC  methodo- 
log)'  developed  for  the  1975  to  1995  forecasts  were  utilized  to  make  tliis 
distribution. 

A similar  analysis  was  done  for  each  township  in  the  four  counties.  Those 
townships  that  would  not  readi  population  saturation  by  2020  were  extra- 
polated graphically  from  the  NIPC  forecasts  to  the  year  2020.  NTPC 
determined  the  population,  and  where  applicable  the  saturation  jxipulation, 
for  each  township  and  the  city  of  Chicago  by  using  such  indicators  as 
trends  in  immigration  and  emigration;  existing  and  trends  in  land  use, 
local  zoning  ordinances  and  available  open  space;  the  tNpe  of  predominant 
housing,  e.g.  high  density  apartment  complexes  vs.  low  density'  single 
family  housing;  and  the  socio-economic  status  of  communities  and  its  resi- 
dents within  each  township.  The  townships  were  then  aggregated  to  tlie 
county  level  and  the  results  compared  to  the  county  totals . Ihe  township 
totals  were  then  adjusted  so  that  the  sum  of  toivnship  populations  would  not 
exceed  the  total  county  population  established  previously.  ITie  results  of 
the  population  projections  are  shown  in  figure  A-lII-3  and  T;ible  A-III-1 
which  coitpares  the  Chicago  District  projections  with  the  NTPC  .and  OBE  pro- 
jections. The  figure  illustrates  the  projections  and  differences  in 
projections  of  the  selected  agencies  and  the  Chicago  District,  as  iqiplied 
to  the  counties  within  the  stud>'  area  for  the  two  key  timt'  frame's  of  1990 
and  2020.  Differences  between  the  NTPC  and  Chicago  District  projections 
are  attributable  to  two  factors,  first,  since  the  Nli’C  forecasts  were  for 
the  years  1975,  1985,  and  1995,  mean  values  were  determined  between  tliese 
years  to  reflect  the  study  time  frame'  of  1980,  1990,  etc.  Second,  the 
NTPC  forecasts  resulted  in  several  points  of  inflection  when  graphed,  indi 
eating  a fluctuating  rate  of  population  growth  and  decline.  Ihe  Cliicago 
District  projections  clianged  these  values  to  obtain  smooth  tr.msitions  from 
one  decade  to  the  next.  This  "smoothing”  illustrates  tlie  fact  tliat  tlie 
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CONF/XRISON  OF  CaJNTY  POPULATIQN!  PROJECTIONS 
(thousands) 


1990 

2020 

NCC 

OBE 

NIPC 

IND 

NCC 

OBE 

NIPC 

IND 

Cook 

0,281 

6,563 

6,718 

- 

6,768 

8,151 

- 

- 

DuPage 

925 

731 

945 

- 

1,374 

1,254 

- 

- 

Lake 

709 

573 

705 

- 

1,132 

940 

- 

- 

Will 

520 

379 

513 

- 

1,047 

575 

- 

- 

Subtotal, 
I llinois 
f'ortion 

8,435 

8,246 

8,881 

- 

10,321 

10,920 

- 

- 

Lake 

688 

732 

- 

688 

920 

1,003 

- 

920 

LaPorte 

132 

135 

- 

142 

190 

176 

- 

196 

Porter 

201 

183 

- 

201 

530 

402 

- 

530 

Sub t Ota  1 
Indiana 
Portion 

1,021 

1,050 

1,031 

1,040 

1,581 

. 

1,640 

lotal  ' County 
Area 

9,450 

9,290 

. 

11,907 

12,501 

_ 

_ 

\/A  - Not  Available 
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accurac)'  of  population  projections  decreases  dramatically  with  increasing 
years.  Hence  peaks  and  valleys  would  indicate  a level  of  accurac)' 
inconsistent  with  the  actual  degree  of  accuracy.  Thus  a rounding  off  was 
performed  to  develop  a smooth  curve  indicative  of  general  trends  in 
population  growth  but  not  of  exact  numbers. 

The  lENR  projected  population  by  county  by  decade  to  the  year  2020  as  part 
of  their  water  resources  program  (11).  For  the  preliminary  analysis,  the 
Department  relied  on  a 1966  study  by  the  Bureau  of  Business  Research  at 
Indiana  University  (15).  Due  to  the  relatively  Icwer  out-migration  esti- 
mates for  Indiana  prepared  subsequent  to  the  Indiana  University  study  by 
the  Indiana  State  Board  of  Health  and  the  Bureau  of  Census,  the  forecast 
by  Indiana  University  was  modified  by  the  lENR.  The  IIWR  first  prepared 
a state  projection  which  was  disaggregated  to  nine  economic  subareas  for 
water  resource  planning.  Each  subarea  was  conprised  of  several  counties. 
The  method  of  disaggregation  used  entailed  weighing  the  1930  share  of  the 
subarea  and  the  1960  share  to  obtain  the  1990  share  according  to  the 
formula  b^/a=c,  vdiere  a,  b,  and  c are  the  percent  of  State  population  in 
the  subarea  in  the  years  1930,  1960,  and  1990,  respectively.  The  same 
methodology  was  then  used  to  extrapolate  to  2020,  weighing  the  1990  share 
more  heavily  than  the  1960  share.  The  projections  were  originally  com- 
pleted in  1968  and  then  sidjusted  to  reflect  the  results  of  the  1970  census 
by  modifying  the  State  totals  by  the  ratio  of  the  1970  census  to  the  1970 
projections.  The  projections  for  the  nine  subareas  were  then  reconputed, 
using  the  relative  shares  of  1930  and  1970  as  base  years.  The  subsequent 
disaggregation  of  population  from  subareas  to  counties  thus  reflect  ^e 
1970  census. 

The  disaggregation  from  the  county  to  its  townships  for  Lake  and  Porter 
counties  was  acconplished  by  using  data  developed  by  LPCRTPC  (5).  The 
Conmission  projected  population  by  townships  for  1975,  1985,  and  1995. 

The  township  projections  were  extrapolated  graphically  to  2020  by  assum- 
ing that  trends  during  the  1975  to  1995  decades  would  continue.  The 
relative  share  of  the  county  for  each  township  was  then  calculated  for 
each  decade.  These  percentages  were  then  applied  to  the  total  county 
population  figures  developed  by  the  lEWR  to  obtain  the  figures  shown  in 
Table  A-III-2.  The  Commission  analysis  considered  birth  rates,  death 
rates,  and  migration  estimates  for  each  township.  However,  the  results 
of  the  1970  census  were  unavailable  at  that  time.  The  Conmiss ion's 
county  distribution  to  townships  were  considered  the  best  available, 
whereas  the  State's  county  projections  were  more  realistic  since  the 
figures  reflected  the  1970  census  results. 


HISTORICAL  TRIiNDS  AND  GROv’TH  PRQIECTIONS 

The  apex  of  activity  and  the  economic  pacesetter  in  the  metropolitan 
Chicago  area  is  the  city  proper.  Since  its  chartering  in  183",  the  city 
has  experienced  astounding  physical  as  well  as  economic  growtli.  Chicago's 
population  increased  from  30,000  in  1850  to  300,000  in  IS'^O,  a 1,000 
percent  increase.  By  the  turn  of  the  centun'  the  city's  population  had 
passed  1,000,000  and  was  over  the  3,000,000  mark  by  1930. 
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TABLE  A-III-2 


Cook  County,  Illinois 
Population  (lOOO's) 


Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Berwyn-Cicero- 
Oak  Park 

182 

184 

182 

185 

185 

185 

185 

185 

Bloom 

4 1 

71 

95 

1 17 

140 

154 

16  1 

1 1)  5 

Bremen 

25 

55 

94 

134 

190 

226 

237 

240 

Calumet 

12 

19 

24 

26 

28 

3 1 

33 

35 

Chicago  City 
North 

1019 

1024 

1014 

1014 

1014 

1022 

1030 

1038 

Chicago  City 
Central 

2251 

2131 

1921 

1835 

1835 

1843 

1851 

1859 

Chicago  City 
South 

352 

397 

431 

451 

451 

460 

469 

478 

Elk  Grove 

6 

28 

80 

105 

112 

1 17 

122 

127 

Evanston 

74 

79 

30 

82 

84 

86 

88 

90 

Lemont 

5 

7 

8 

15 

28 

40 

43 

46 

Leyden- Norwood 

124 

146 

161 

168 

173 

Park 

3 1 

3 1 

3 1 

31 

3 1 

64 

112 

131 

155 

177 

192 

199 

204 

Lyons 

52 

82 

101 

125 

135 

143 

147 

14  I 

Maine 

39 

95 

140 

178 

186 

194 

199 

201 

New  Trier 

42 

60 

65 

66 

66 

6(. 

66 

66 

Niles 

25 

96 

1 1 1 

130 

135 

135 

135 

135 

Northfield 

17 

44 

()h 

96 

1 17 

120 

120 

120 

Orland 

2 

7 

1 S 

3(. 

7 2 

88 

96 

99 
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TABLE  A-III-2  (Cont’d) 

Cook  County,  Illinois  (Cont,) 
(lOOO's) 


Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Pa  latine 

8 

31 

55 

81 

109 

133 

133 

133 

Pa  los 

6 

18 

33 

49 

57 

62 

64 

66 

Proviso-River 
Fores  t-Ri  vers  ide 

123 

191 

205 

205 

205 

205 

205 

205 

Rich 

9 

35 

45 

68 

97 

116 

116 

116 

Schaumberg 

1 

11 

51 

76 

106 

124 

124 

124 

Stickney 

11 

31 

42 

54 

64 

72 

75 

77 

Thornton 

77 

138 

188 

215 

250 

250 

250 

250 

Wheeling 

17 

59 

119 

147 

159 

166 

173 

176 

Worth 

42 

108 

156 

172 

186 

196 

202 

204 

C-SELM  Total 

4502 

5113 

5452 

5817 

6183 

6426 

6523 

6588 

Barrington 

4 

5 

8 

11 

17 

25 

28 

30 

Hanover 

4 

1 1 

34 

50 

76 

112 

141 

150 

County  Total 

4510 

5129 

5494 

5878 

6281 

6563 

6692 

6768 

A-III-11 


TABLE  A-III-2  (Cont’d) 
DuPage  County,  Illinois 

Population  (lOOO’s) 


Townships 

DJ50 

19b0 

19/0 

1980 

1990 

2000 

2010 

2020 

Addison 

18 

42 

72 

120 

158 

183 

195 

200 

Bloomingda  le 

4 

1 5 

37 

59 

86 

113 

132 

140 

Downers  Grove 

3(. 

67 

93 

122 

137 

144 

150 

154 

l.is  le 

1 1 

2 1 

49 

75 

100 

126 

142 

150 

Milton 

2b 

5 1 

76 

103 

150 

181 

195 

200 

Naperville  (part) 

b 

B 

10 

20 

35 

60 

80 

90 

Wayne  (part) 

2 

3 

4 

12 

20 

40 

61 

65 

Winfield 

10 

16 

23 

34 

52 

72 

100 

115 

York 

43 

90 

125 

16  1 

165 

165 

165 

165 

C-S1;LM  Total 

155 

313 

489 

706 

903 

1084 

1220 

1279 

Naperville  (part) 

0 

0 

3 

8 

15 

29 

47 

65 

Wayne  (part) 

0 

0 

1 

2 

7 

12 

23 

30 

County  Total 

155 

313 

493 

7 16 

925 

1125 

1290 

1374 
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TABLE  A-III-2  (Cont'd) 
Lake  County,  Illinois 
Population  (lOOO's) 


Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Antioch  (part) 

1 

3 

4 

5 

7 

10 

1 1 

12 

Avon  (part) 

4 

7 

8 

12 

15 

22 

31 

40 

Benton-Zion 

15 

22 

31 

43 

53 

65 

76 

88 

Deerfield-West 

Deerfield 

29 

50 

64 

93 

125 

140 

150 

150 

Ela  (part) 

2 

4 

6 

9 

13 

19 

25 

31 

Fremont  (part) 

1 

3 

4 

6 

9 

13 

17 

22 

Lake  Villa  (part) 

2 

4 

6 

7 

8 

11 

16 

22 

Libertyville 

10 

19 

26 

40 

72 

102 

119 

129 

Newport 

2 

2 

3 

5 

9 

11 

15 

20 

Shields 

29 

41 

55 

68 

80 

85 

85 

85 

Vernon 

3 

7 

13 

22 

39 

51 

57 

60 

Warren 

4 

10 

16 

25 

35 

44 

52 

56 

Waukegan 

51 

70 

77 

99 

115 

120 

125 

125 

C-SELM  Total 

153 

242 

313 

434 

580 

693 

779 

840 

Antioch  (part) 

4 

6 

8 

9 

10 

10 

12 

13 

Avon  (part) 

5 

10 

12 

16 

22 

29 

39 

55 

Cuba 

4 

b 

9 

14 

23 

33 

42 

49 

Ela  (part) 

2 

4 

6 

9 

13 

18 

24 

30 

Fremont  (part) 

2 

5 

8 

12 

17 

24 

33 

42 
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TABLE  A-III-2  (Conf  d) 
Lake  County,  Illinois  (Cent.) 


(lOOO's) 


Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Gra  nt 

5 

9 

1 1 

In 

21 

30 

43 

60 

Lake  Villa  (part) 

1 

1 

•t 

6 

7 

8 

1 I 

15 

21 

Wauconda 

3 

7 

10 

13 

! 5 

18 

20 

22 

County  Total 

179 

293 

303 

530 

7 09 

866 

1007 

1132 
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TABLE  A-III-2  (Cont'd) 


Will  County,  Illinois 
Population  (lOOO's) 


Townshios 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Channahon 

1 

2 

3 

4 

5 

6 

7 

9 

Crete  (part) 

4 

10 

13 

17 

22 

28 

34 

40 

Du  Page 

1 

5 

20 

33 

48 

62 

77 

92 

Frankfort 

3 

6 

9 

18 

32 

46 

55 

62 

Green  Garden  (part) 

0 

0 

0 

0 

1 

1 

2 

3 

Homer 

1 

4 

7 

15 

28 

46 

67 

90 

Jackson  (part) 

1 

1 

2 

2 

3 

4 

6 

8 

Joliet 

77 

94 

96 

107 

130 

157 

176 

190 

Lock  port 

17 

27 

33 

40 

58 

74 

89 

104 

Manhattan  (part) 

0 

0 

0 

1 

2 

3 

3 

4 

Monee  (part) 

1 

3 

4 

35 

45 

60 

73 

85 

New  Lenox 

3 

6 

10 

16 

26 

40 

55 

70 

Plainfield 

4 

7 

11 

16 

24 

38 

50 

60 

Troy 

1 

3 

12 

19 

31 

45 

62 

80 

Wheatfleld 

1 

1 

2 

5 

11 

17 

25 

35 

C-SELM  Total 

115 

17  3 

227 

328 

466 

627 

781 

932 

Crete  (part) 

2 

2 

2 

2 

2 

2 

1 

1 

Florence 

1 

1 

1 

2 

3 

4 

5 

6 

Green  Garden  (part) 

1 

1 

1 

2 

4 

5 

10 

12 

Jackson  (part) 

0 

0 

0 

1 

1 

2 

2 

2 
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TABLE  A-III-2  (Conf  d) 


Will  County,  Illinois  (Cont.) 


(lOOO's) 

Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Manhattan  (part) 

1 

2 

2 

2 

3 

4 

6 

7 

Monee 

1 

2 

3 

5 

7 

8 

11 

15 

Peotone 

2 

2 

3 

4 

6 

10 

15 

20 

Reed 

2 

2 

3 

4 

5 

6 

7 

8 

Washington 

2 

2 

3 

4 

5 

6 

9 

12 

Wesley-Custer 

1 

2 

3 

4 

5 

6 

7 

8 

Will 

1 

1 

1 

2 

3 

4 

5 

6 

Willmington 

4 

5 

5 

6 

7 

9 

10 

12 

Wilton 

1 

1 

1 

2 

3 

4 

5 

6 

County  Total 

134 

192 

250 

368 

520 

697 

874 

1047 

A-llI  1() 
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TABLE  A-III-2  (Cont'd) 

I,ake  County,  Indiana 

Population  (lOOO's) 


Townships 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Calumet 

150 

211 

216 

220 

226 

236 

245 

256 

Center  (part) 

10 

15 

19 

30 

35 

45 

51 

60 

Hobart 

22 

39 

41 

52 

64 

72 

81 

90 

North 

162 

204 

203 

206 

209 

214 

219 

226 

Ross 

7 

15 

29 

41 

57 

72 

87 

100 

St.  John  (part) 

5 

10 

15 

26 

38 

50 

62 

75 

Winfield  (part) 

1 

1 

1 

2 

3 

4 

7 

8 

C-SELM  Total 

357 

495 

524 

577 

632 

693 

752 

815 

Cedar  Creek 

4 

5 

6 

11 

14 

18 

21 

24 

Center  (part) 

1 

2 

3 

4 

8 

7 

9 

11 

Eagle  Creek 

1 

1 

1 

2 

4 

7 

10 

12 

Hanover 

3 

6 

7 

12 

17 

24 

29 

35 

St.  John  (part) 

1 

2 

2 

2 

3 

3 

3 

3 

West  Creek 

2 

2 

3 

5 

7 

9 

11 

14 

Winfield  (part) 

0 

0 

0 

1 

3 

4 

5 

6 

County  Total 

369 

513 

546 

614 

688 

765 

840 

920 
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TABLE  A-III-2  (Conf  d) 
I.^il’ortc  Count'/,  Inciiaiui 
I’opulation  (lOOO's) 


Townships 

1950 

_L9uO 

197  0 _ 

19  81)  1 

'Pit)  _ 

2000 

20  10 

2020 

Center  (part) 

1 1 

13 

13 

1 5 

!7 

2 0 

22 

25 

Cool  Spring 

5 

! 1 

17 

23 

28 

34 

40 

Michigan 

32 

39 

4i) 

4 1 

4 2 

4 3 

44 

45 

New  Durham  (part) 

1 

2 

1 

2 

3 

3 

4 

5 

Springfield  (part) 

1 

2 

2 

3 

4 

5 

6 

7 

C-SELM  Total 

48 

nl 

(.7 

7 8 

89 

99 

1 10 

122 

Cass 

1 

1 

1 

1 

I 

) 

2 

2 

Center  (part) 

1 1 

1 1 

1 1 

1 1 

I I 

\ I 

1 1 

! 0 

Clinton 

1 

1 

1 

1 

I 

2 

2 

2 

Dewey 

1 

1 

1 

1 

! 

2 

2 

2 

Galena 

1 

1 

1 

1 

2 

3 

4 

5 

Hanna 

1 

1 

1 

1 

I 

7 

2 

2 

Hudson 

1 

2 

2 

2 

3 

4 

5 

() 

Johnson 

■A 

* 

A- 

A 

■* 

1 

1 

1 

Kankakee 

/ 

2 

3 

3 

3 

4 

5 

u 

Lincoln 

1 

I 

2 

2 

? 

3 

3 

4 

New  Durham  (part) 

1 

3 

1 

5 

ti 

7 

i! 

Noble 

1 

i 

1 

I 

I 

7 

2 

7 

Pleasant 

1 

■) 

) 

2 

2 

3 

3 

4 

Prairie 

A 

* 

1 

Jt 

1 

1 

1 

A-1 1 1-18 


r 


Townships 

Scripo 

Springfield  (part) 
Union 

Washington 

Wills 

County 


TABLE  A-III-2  (Cont'd) 
l.ul'ortc'  (bounty,  liKiiuna  (('out.) 

(1  OOO’s) 


19  50 
1 
1 
2 
I 
1 

77 


19b0 

2 

1 

2 

1 

1 

95 


197  0 
2 
2 
2 
1 
1 

104 


19  HO 
2 
3 

0 
C. 

1 
1 


1990 

2 

4 

2 

1 

1 

132 


^000 

3 

5 

3 

2 

2 

160 


2010 


2020 

4 

7 

4 

2 

2 

196 


3 

6 

3 

2 

2 

176 


i 

\ 

I 

-i 
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TABLE  A-III-2  (Conf  d) 
Portor  ( , liidi.iii.i 
joii  (lOOO's) 


Town:;  hips 

1 ')S0 

I9(i0  ___ 

197  0 

1980 

1990 

2 000 

.-'0  1 0 

2020 

C T'ntor 

IS 

19 

ZS 

3 0 

37 

40 

3H 

77 

lackson  (pnrl) 

1 

1 

1 

2 

4 

/ 

10 

1 ■■ 

l.ibe-rty  ?p  "’t) 

2 

2 

2 

7 

12 

20 

3u 

40 

i ’ 1 nc 

2 

3 

3 

8 

12 

17 

25 

34 

Portagf: 

ii 

14 

2 8 

44 

04 

90 

121 

lf.4 

linion  (p.irt) 

1 

2 

2 

3 

0 

1 1 

17 

24 

WopLchostor 

7 

1 1 

14 

22 

32 

44 

59 

80 

i:-Si:i.M  Total 

3 4 

3.1 

7S 

1 10 

107 

23  3 

320 

43  4 

!k)one 

2 

2 

3 

A 

‘1 

S 

7 

1 1 

14 

lackson  (parO 

0 

0 

1 

1 

2 

2 

3 

5 

Liberty  (p<itt) 

0 

0 

1 

1 

9 

‘ 

1 

;> 

Morga  n 

1 

1 

I 

3 

i) 

9 

13 

17 

Pleasa  nt 

2 

2 

•) 

3 

S 

7 

I 1 

14 

I’ortoi 

1 

2 

.3 

il 

12 

17 

2 3 

Ifnion  (pait) 

0 

II 

tl 

0 

0 

1 

1 

VVaslii  nglon 

1 

1 

t 

3 

n 

10 

1 3 

1 8 

f'onnty  Total 

4 1 

Ml 

Ht 

13i. 

2 0 1 

2 84 

38  2 

5 to 

A new  phenoTnenon  has  become  established  since  World  War  II  in  the  county 
and  in  the  Metropolitan  Chicago  area,  that  of  siiburbani cation.  .Although 
the  city  has  steadily  lost  population  after  reaching  a peak  in  19S0  with 
3,620,000  people,  the  metropolitan  area  population  has  continued  to  in 
crease.  Chicago's  1970  population  sastained  a further  loss  to  3, 36"’, 000 
while  the  total  metropolitan  area  population  increased.  Ihe  C-SELM  studv 
area  had  a 1970  population  of  some  7 million  people.  Tlie  population  of 
the  thSELM  area  is  expected  to  grow  to  11.0  million  in  2020  (see  Figure 
A-III-4). 

Cook  County 
* 

Cook  is  the  most  densely  populated  and  heavily  urbanized  county  in  the 
study  area  with  5,757  people  per  square  mile  in  1970.  (See  Figure  .A-III-5 
for  county  population  density,  and  Figure  .A-Ill-6  for  to\\nship  population 
density.)  The  county  accounted  for  90  percent  of  the  total  stud>-  area 
population  in  1970.  .Although  Cook  County  experienced  the  least  growth  of 
all  study  area  counties  during  the  past  two  decades  (14  percent  from  1950 
to  1960  and  7 percent  from  1960  to  1970),  it  nevertheless  contributed  over 
one  half  (984,000)  of  the  real  population  growth.  .All  growth  for  the  past 
two  decades  has  been  in  Chicago  suburbs,  while  the  cit>'  itself  lost 
population  (250,000  people)  during  this  period.  There  are  more  than  65 
nunicipalities  in  Cook  County  with  populations  exceeding  10,000.  Other 
than  the  city  of  Chicago,  the  largest  are  Ev'anston  (79,808),  Skokie  (68,627), 
Cicero  (67,058),  .Arlington  Heights  (64,884),  and  Oak  Park  (62,511).  Table 
.•\-IlI-3  shows  the  trends  in  population  growth  of  the  counties  and  the 
percent  increases  by  decade.  The  total  county  population  is  e.xpected  to 
grow  from  5.5  million  in  1970  to  6.8  million  in  2020,  a 24  percent  increase. 
Excluding  two  townships  outside  of  the  C-SELM  boundaries,  Barrington  and 
Hanover,  the  county  population  growth  is  projected  to  reach  0.0  million  in 
2020,  a 21  percent  increase  from  5.5  million  in  1970  (Table  .A-III-2).  The 
city  of  Chicago  is  expected  to  continue  to  lose  population  until  1980, 
remain  unchanged  to  1990,  and  then  increase  at  25,000  per  decade  to  2020. 
Older  established  communities  in  Cook  County,  for  cx;unplc  U'yden,  Nor.vood 
Park  and  Evanston  tovvTiships  immediately  surrounding  the  central  city,  are 
expected  to  grow  through  2020,  hut  at  decreasing  rates  as  availalile  land 
is  exausted.  Ihe  outer  suburbs,  particularly  those  in  the  northcni  ;ind 
southem  portion  of  the  county,  are  e.x]iected  to  continue  the  rapid  growth 
e.xhibited  during  the  past  decade. 


UuPagc  Cooitty 

Before  World  War  II  the  county  was  devoted  primarily  to  agriailture.  llie 
municipalities  then  existing  wen.’  either  part  of  a faim  econonn'  oi-  were 
small  rail  conmuter  .suburbs.  The  post-war  sul’iurlwin  e.x]xuision  of  metropo- 
litan areas,  with  single-f:imi  ly  homes  ;md  private  automobiles  becoming  the 
new  st;mdard  way  of  life,  made  possible  a scatteivd  intermixing  of  suli 
divisions,  shopping  centers,  ;md  fann  lands. 
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TOWNSHIP  POPULATION  DENSITY  MAP 


CHICAGO- SOUTH  END  OF  LAKE  MICHIGAN 


TABLE  A-III-3 


TREND  IN  POPULATICN  GROWTH 


County  Populations  for  Study 

Area* 

Population 

Percent  Increase  by  Decade 

Counties 

15^0 

T95D 

IF7U 

1950-1960 

percent 

1960-1970 

percent 

ILLINOIS 

Cook 

4,510 

5,129 

5,494 

14 

7 

DuPage 

155 

313 

493 

50 

57 

Lake 

179 

293 

383 

64 

30 

Will 

135 

192 

250 

42 

30 

INDIANA 

Lake 

369 

513 

546 

39 

6 

LaPorte 

77 

95 

104 

23 

11 

Porter 

41 

60 

86 

46 

45 

TOTAL  ALL 
COIKTIES 

5,466 

6,595 

7,356 

21 

12 

^Population  is  for  entire  county. 
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With  a 50  percent  population  increase  from  1950  to  1960  (155,000  to 
313,000),  and  a 57  percent  increase  in  population  from  1960  to  1970 
(313,000  to  493,000),  IXiPage  continues  to  be  the  fastest  growing  county  in 
the  State  of  Illinois.  The  availability  of  inexjiensive  agricultural 
land,  tlie  grou'th  in  job  opportimities  and  the  existing  transportation 
network  (three  commuter  rails  cross  the  county)  enabled  the  county  to 
increase  at  tliis  plienonomenal  rate. 

ien  communities  liad  a population  greater  than  10,000  in  19"0.  Ihe 
largest  are  Elmliurst  (50,547),  Lombard  (35,977),  and  Douners  Grove 
i.32,751).  Population  density  was  1,486  people  per  square  mile,  with 
imich  of  tlte  land  still  classified  as  agricultural  or  vacant. 

Population  growth  in  DuPage  County  is  forecast  to  grow  from  493,000  in 
1970  to  1,374,000  by  2020,  a 179  percent  increase.  Die  portion  of  the 
county  within  the  C-SELM  area  during  this  period  will  grow  by  162  per- 
cent from  489,000  to  1,279,000  (Table  A-III-1).  Ntost  of  the  growth  is 
expected  to  take  place  in  townships  which  have  sufficient  undeveloped 
lands,  good  access  to  the  transportation  nettcorks  servicing  the  county 
and/or  are  experiencing  expansion  in  their  industrial  b;ise. 


Lake  County,  Illinois 

Lake  County  also  experienced  substantial  population  growth,  more  tli.an 
lioubling  front  179,000  to  383,000  from  1950  to  1970.  Ihc  growth  ;imountcd 
to  64  percent  from  1950  to  1960  and  30  percent  from  I960  to  1970.  IVauke- 

I gan  (65,269),  the  major  city  in  the  count)-,  accoimted  for  over  16  percent 

of  the  total  county  population  in  1970.  'Ihe  otiier  major  concentrations  1 

of  population  are  tlie  cities  of  North  Giicago  (47,275)  tuid  Highland  Park 
(32,263).  Population  density  for  this  entire  county  was  837  people  per 
.square  mile  in  1970.  Large  portions  of  vac;int  lajid,  jirimarily  agricul- 
tural, remain. 

. Ihe  C-SEIhl  portion  of  Lake  Coimty  is  forecast  to  grow  from  313,000  in 

1970  to  840,000  by  2020.  'Ihe  entire  county  is  ex-iiected  to  grow  from 
383,000  in  1970  to  1,132,000  by  2020.  IPur  toivTiships  (DL'erfield,  West 
Deerfield,  Shields  and  Waukegan)  arc  expected  to  reach  pqiulation  satu 
ration  before  2020.  fhese  tovoiships  have  excellent  t nuisportat ion 
lacilities  and  are  adjacent  to  Lake  .^I i ch i g:m . Altliough  much  l.uid  is 
available  in  the  northern  part  of  the  county,  the  transportation  .seivice 
(Figure  .4  III-l)  is  inadequate;  therefore  the  northein  townsliips  are  not 
expected  to  experience  rates  of  growth  as  high  as  the  sixitheni  area. 


Will  (bunty 

Kill,  altliough  the  least  ixipulous  of  the  four  Illinois  counties-  in  the 
tudv  area,  is  the  seventh  largest  coiuitv  in  Illinois.  Kill  (.iountv 
ntarl\-  doubled  in  population  ( iom  1950  to  197(),  in<  reas  mg  ! rom  135, uOU 
to  250,000.  Ihis  resulted  from  a 42  percent  increase  from  1‘tSO  to  19d0 
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and  a 30  percent  increase  from  19ti0  to  1970.  .-Vs  one  of  the  largest  and 
most  rural  of  the  C-SELM  counties,  much  of  the  Land  remains  vacant,  ilie 
principal  city  of  Joliet  (80,328)  accounted  for  ov'er  32  percent  of  tlie 
total  population  in  1970.  Population  density  for  the  county  was  295 
people  per  square  mile  in  1970. 

The  portion  of  Will  County  within  the  study  area  is  exjiectcd  to  quadruple 
in  population  from  lOL’d  to  2020,  increasing  from  227,000  to  932,000.  Tlie 
county  as  a whole  is  expected  to  grow  to  1,047,000  liy  2020  from  250,000 
in  1970.  This  rural  county  will  continue  to  be  dominated  albeit  nuch  less 
by  Joliet  ToiNTiship  with  a population  of  96,000  in  1970  and  190,000  by  2020. 
The  tier  of  townships  adjacent  to  Cook  County  and  those  with  commuter 
service  to  Chicago  will  grow  most  rapidly.  The  distance  from  Qiicago  and 
the  lack  of  transportation  facilities  will  restrain  the  growth  in  the  re- 
maining townships. 


Lake  Count)-,  Indiana 

Lake  County's  population  increased  from  369,000  in  1950  to  546,000  in  1970. 
The  increase  of  39  percent  from  1950  to  1960  fell  to  6 percent  from  1960 
to  1970.  The  population  is  concentrated  in  the  northern  portion  of  tlie 
county  in  the  cities  of  Gar>'  (175,415),  Hammond  (107,790),  and  East  Chicago 
(46,982).  Together  these  cities  account  for  ov'^er  60  percent  of  the  total 
population  of  the  county.  /VI though  the  densit>'  exceeded  1,000  per  square 
mile  in  1970,  this  figure  is  misleadingly  low  since  almost  all  of  the  popu- 
lation is  concentrated  along  the  lake  shore  in  the  northern  portion  of  the 
county.  This  leaves  most  of  the  vacant  land  in  the  southern  portion  of 
the  county  which  is  outside  the  study  area. 

Historically,  the  most  rapid  expansion  has  been  along  tlie  shore  of  Lake 
Michigan.  In  recent  years,  however,  the  industrial  and  residential  growth 
has  spread  south  and  east.  Ninety-eight  percent  of  the  county's  popula- 
tion is  included  in  the  study  area.  The  C-SELM  portion  of  Lake  County  is 
projected  to  increase  from  524,000  people  in  1970  to  815,000  by  2020.  Ihe 
entire  county's  population  is  only  expected  to  grow  from  546,000  to  920,000 
during  this  same  period.  Tlie  extensive  steel  and  petro-diemical  comj^lexes 
in  the  northern  part  of  the  county  support  a large  population.  Ihe  con- 
centration of  industry’  together  w'ith  the  scarcity  of  land  for  residential 
development  has  slowed  this  area's  growth.  Iherefore,  the  northern  town- 
ships are  expected  to  grow  only  moderately  throughout  the  projection  period. 
The  townships  of  Hobart,  Ross  and  St,  John,  due  south  of  the  northcni  dense- 
ly populated  townships,  will  receive  the  spillover  from  the  north  growing 
at  a slightly  higher  rate  than  the  remaining  tc^.nships. 


LaPorte  County 

LaPorte  County's  population  grew  from  '’"'.OOO  in  1950  to  11)4,000  in  lO'd. 
The  increase  of  23  percent  from  1950  to  I960  had  declined  to  11  percent 
from  I960  to  19"0.  The  two  mijor  cities  of  I.aPorte  (22,140)  and  'Lichigan 
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City  (39,369)  accounted  for  slightly  less  than  60  percent  of  the  county's 
1970  population,  ffost  of  the  population  is  concentrated  in  the  northern 
section  of  the  county.  The  northwestern  portion  of  the  county  has  the 
greatest  population  density.  Ihe  population  density  of  173  people  per 
square  mile  in  1970,  however,  is  the  lowest  of  all  the  counties  in  the 
study  area. 


The  portions  of  the  five  InPorte  County  townships  within  the  study  area 
are  expected  to  grow  in  population  from  67,000  in  1970  to  122,000  by  2020, 
an  82  percent  increase.  The  entire  count)'  during  this  same  period  is 
projected  to  increase  by  92,000  people  from  104,000  in  1970  to  196,000  in 
2020.  The  population  in  the  study  area  portion  of  the  county  in  1970  (78 
percent)  will  fall  to  o2  percent  by  2020  as  the  most  populous  township, 
Michigan,  approaches  saturation  since  limited  land  is  available  for  devel- 
opmen  t . 


Porter  County 

Porter  County  doubled  in  population  from  41,000  in  1950  to  8b, 000  in  1970. 
The  decade  growth  rates  are  almost  uniform  at  46  percent  from  1950  to  1960 
to  45  percent  from  1960  to  1970.  Valparaiso  (20,020),  Portage  (19,127) 
and  Qiesterton  (6,177)  are  the  largest  communities  in  the  county.  Density 
for  the  entire  county  is  quite  low- -184  people  per  square  mile  in  1970. 
However,  the  highest  densities  occur  in  the  northern  portion  of  the  county, 
within  the  study  area. 

Parts  of  seven  townships  comprise  the  C-SF.LM  area  within  Porter  County. 
iTiis  area  is  projected  to  increase  by  579  percent  during  the  next  five 
decades  growing  from  75,000  people  in  1970  to  434,000  in  2020.  llie  rap- 
idly developing  industrial  comj’ilex  along  with  the  Indi;ma  IXines  National 
Lakeshore  in  tiie  townships  adjacent  to  Like  Michigan  (Pine,  Portage  and 
Westchester)  are  expected  to  attract  the  largest  portion  of  the  county's 
future  population. 

While  nuch  of  the  growth  is  expected  in  the  northein  part  of  the  coimty, 
centrally  located  Valparaiso  will  continue  to  grow.  IVo  opposing  forces 
in  the  northern  part  of  the  county  are  in  cviilence.  Ihe  Indiana  Dimes 
.National  Lakeshore  will  take  substimtiai  land  out  of  potential  residen- 
tial use.  However,  the  steel  mills  establislicd  in  tlie  northern  part  of 
the  county  will  contribute  to  the  projected  population  oxpimsion  in  this 
area,  (irowth  along  the  shore  of  Lake  Michigan  in  Portage  iownship,  east 
of  Car)',  is  e.xpectcd  to  he  substantial,  responding  to  growth  in  tlie  local 
Portage  steel  industiy.  Hie  remaining  parts  of  the  countx-  are  exjiectcd 
to  have  a moderate  rate  of  grovctli. 


i 
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MJNICIP.M  FLaV  PROJECTICNS 


Four  basic  assumptions  were  utilized  in  developing  the  municipal  flou- 
projections.  It  was  assumed  that; 

(1)  Areas  with  a projected  population  densit>’  greater  than  2,000 
persons/sq.  mi.  were  assumed  to  be  completely  serv'ed  by  public  sewers. 
For  those  townships  with  a density  less  than  2,000  persons/sq.  mi., 

a serviced  population  was  based  on  land  use  and  development  trends 
within  each  particular  township. 

(2)  The  total  per  capita  daily  domestic  flow  (including  commercial 
usage  and  infiltration)  for  the  city  of  Qiicago  and  other  established 
central  cities  would  increase  at  the  rate  of  0.5  gallons  per  year 
from  the  base  year  1990  through  2020. 

(3)  The  total  per  capita  daily  domestic  flow  (including  commercial 
usage  and  infiltration)  for  the  remaining  suburban  townships  would 
increase  at  the  rate  of  0.8  gallons  per  year  during  the  study  period. 

(4)  The  maintenance  and  repair  of  collection  systems  in  both  areas 
would  ensure  that  the  present  infiltration  (including  combined  sewer 
flows)  unit  flow  rate  gal lons/capita/ day  (gpcd)  would  remain  constant 
throughout  the  study  period. 


METHODOLOGY 

Using  the  total  populations  discussed  above,  an  estimate  of  population 
served  by  public  sewers  was  made  for  each  tcuvnship  in  the  C-SELM  area 
for  the  years  1980,  1990,  2000  and  2020.  Hie  criterion  diosen  for  sen’- 
ing  a population  was  a population  density  of  2,000  persons/sq.  mi.  or 
greater  as  used  in  the  NTPC  Wastewater  Study  (g)  and  whidi  approximates 
U.  S.  Public  Health  Service  "rule  of  thumb"  criteria  for  environmental 
planning.  The  densities  for  each  township  in  1980,  1990,  2000,  2020 
were  then  calculated.  Populations  projected  to  be  served  by  public 
sewers  in  1980,  1990,  2000  and  2020  are  shown  for  each  to\\nship  in  Table 
A-III-4.  Table  A-IH-5  presents  this  same  infonnation  by  m.'Uiagement 
watershed,  the  format  used  in  designing  facilities.  Figure  A-lII-7 
illustrates  these  senuced  areas. 

Domestic  wastewater  flows  (including  commercial  usage  and  i.nfi  1 1 rat  ion  I 
for  each  township  in  the  C-SELM  area  were  computed  for  the  >ears  1980, 
1990,  2000  and  2020  using  unit  flow  projection  curves  shown  in  Figure 
A-III-8.  The  unit  flows  are  expressed  in  units  of  gpcd  which  when  multi- 
plied by  the  sen-ed  populations  in  Table  A- 1 1 1 6 yield  tlie  daily  domestic 
flows  in  gallons/dav  winch  arc  then  converted  to  million  gallons  per  dav 
(MGD) . ’ 
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tabu:  A*III“5  C-SEl.M  WasTEWATEH  flows  l«bn- 2021! 


TABIJi  A-IlI-6 

Industrial  Output  (Value  Added)  for 


Chicago -Northwest  Indiaiia  Standard  Consolidated  Areas 

VAI.LE  ADIED  ($1,000,000) 

Standard  Industrial 

Classification  (SIC)  Year  1958 

1963 

1967 

20 

1191.7 

1424.3 

1681.3 

22 

48.9 

43.8 

37.5 

23 

206.3 

212.6 

228.0 

24 

D 

52.9 

69.3 

25 

161.6 

196.3 

246.4 

26 

222.0 

303.9 

431.5 

27 

821.1 

1058.1 

1416.1 

28 

731.4 

1044.9 

1308.8 

29 

190.1 

233.3 

345.2 

30 

154.1 

265.7 

352.0 

31 

60.6 

59.5 

74.1 

32 

243.5 

268.2 

311.7 

33 

1395.4 

1793.9 

2146.4 

34 

997.1 

1266.0 

1583.2 

35 

947.0 

1227.6 

1760.-’ 

36 

1193.0 

1407.9 

1926.0 

37 

462.3 

404.3 

685.5 

38 

250.2 

387.4 

539.5 

39 

240.0 

269.7 

345.2 

1/  Census  of  Manufacturers',  1967,  1963;  1958 

Ch  i ca  go  - No  rtliwe  s t 

Indiana  St.mdard  ConsoliA^tcd  Area 
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In  the  development  of  the  unit  flcxv  projection  curves,  two  different 
projection  situations  were  assumed  based  on  experience  and  an  elevation 
of  present  available  flow  data. 

Projection  A was  made  for  the  cities  of  Oiicago,  Evanston,  OaJc  Park, 
Bervs')!!,  Cicero,  Waukegan  ;ind  Joliet;  and  North  (Hammondl,  Calumet  (CanO 
and  .’^lidiigan  (Michigan  Cit\')  townships.  This  projection  recognizes  the 
older  development  of  these  areas,  llie  domestic  per  capita  daily  con- 
sunption  rate  increase  of  0.5  gallons  per  vear  reflects  an  increasing 
utilization  of  water  using  facilities  in  the  urban  areas  due  in  large 
part  to  future  urban  renewal  projects.  The  domestic  consumption  of  P5 
gpcd  for  1970  was  determined  utilizing  data  from  the  Metropolitan  Sani 
taiy  District  of  Creater  Giicago  (MSDCC) , whidi  was  in  agreement  with 
the  irunicipai  sewage  treatment  plant  inventory  presented  in  Section  VII. 
Further  data  from  MSDGC  indicated  that  infiltration  (including  combined 
sewer  discharges  to  treatment  plants)  in  1970  was  approximately  50  gpcd. 
It  was  assumed  (assumption  4)  that  maintenance  of  the  collector  systems 
for  these  areas  would  keep  the  infiltration  constant  for  the  design 
period. 

Projection  B was  made  for  the  remaining  suburban  townships.  The  1970 
total  domestic  consumption  was  assumed  to  be  110  gpcd,  which  is  repre- 
sentative for  these  areas  as  presented  in  the  municipal  sewage  treatment 
plairt  inventory-.  This  unit  flow  was  then  broken  down  into  a domestic 
consumption  of  80  gjicd  and  infiltration  of  30  gpcd,  whidi  is  representa- 
tive of  newer  separate  sewer  systems.  Ihe  domestic  per  capita  daily 
consumjrtion  is  assumed  to  be  increasing  at  the  rate  ot  0.8  gallons  per 
year  reflecting  increasing  water  demands  in  suburb.'in  areas  due  in  a lai'ge 
part  to  increasing  commercial  growth  in  these  areas.  It  was  also  assumed 
that  maintenance  of  the  collector  systems  would  keep  the  infiltration 
constant.  As  shown  in  Figure  A-IIl-S,  the  townships  included  in  Projec- 
tion B converge  toward  Projection  .A  over  the  fifty  year  design  period, 
reflecting  the  outlook  that  these  areas  will  tx?come  less  distinct  from 
the  central  cit>-  areas  as  time  goes  by. 

Specific  total  unit  flows  (including  consumption  and  infiltration)  shor\n 
on  Figure  A-III-8  are  shown  below  for  the  years  1970,  1980,  1990,  JOOO 
and  2020;  these  are  the  unit  flows  utilized  in  the  doriK'stic  flow  calcula 
tions  for  the  respective  years. 


Total  Unit  Mow 
(gal/capita/day) 


Projection 

1970 

1980 

1990 

2000 

2020 

A City  of  Qiicago  and 

Other  Central  Cities 

145 

150 

155 

loO 

ro 

B Sul'urbs 

110 

118 

12b 

1 34 

150 

A 


1 


'fhe  unit  curve  used  for  each  particular  tasnship  is  indicated  in 
the  apprcjpriate  column  of  Table  A- III -3  by  the  letter  A or  B.  Figures 
A-III-9  and  10  graphically  illustrate  the  waste  flows  for  the  study  area. 
The  reduction  in  industrial  flows  from  the  present  to  2020  (Figure 
A-IIl-10)  is  expected  because  of  an  increasing  amount  of  industrial 
recycle.  Many  industries  generate  wastewater  perfectly  adequate  for 
recycling  for  further  industrial  ase.  Sometimes  minimal  pretreatment 
is  required  for  recycling.  Recycling  acconplishes  two  goals:  first, 

it  minimizes  demands  on  aii  often  over-taxed  water  resource;  second,  it 
minimizes  the  quantity  of  wastewater  that  will  ultimately  be  rejected 
or  blowndown  for  treatment  prior  to  discharge  to  a receiving  water. 

Flow  estimates  are  based  on  establislied  trends. 

INDUSTRIAL  PROJECTION'S 

BASIS  lOR  EVALUATION 

Projecting  industrial  development,  and  inplicitly  industrial  wastewater 
discharge  necessitated  prediction  of  the  comOcx  shifts  in  the  industrial 
mix  and  in  the  location  patterns  of  industty  throughout  tJie  C-SELM  area. 
The  study  objectives  also  necessitated  making  estimates  of  "output"  in  a 
form  that  could  easily  be  translated  into  volume  and  constituents  of 
wastewater  effluents.  Units  of  physical  production  could  not  be  used  as 
a me£isure  of  output  because  of  a lack  of  commonality.  Therefore  the 
solution  was  to  define  output  in  restrictive  monetary'  (dollar)  terms  -- 
value  added  rather  than  value  of  shipments.  The  input  or  raw  material 
cost  is  not  subtracted  from  Value  of  Shipments,  the  product  selling  price 
before  it  is  conputed;  whereas  Value  Added  is  the  Value  of  Shipments  less 
the  iiput  cost.  If  the  input  cost  is  not  excluded,  there  is  the  risk  of 
double- counting  production  (i.e.,  intermediate  goods  production).  Hence 
output  referred  to  herein  is  Value  Added,  the  selling  price  of  the  product 
less  the  raw  materials  and  other  related  costs. 

A further  constraint  was  the  size  of  the  geographical  area  upon  which  to 
project  industrial  expansion.  Because  of  the  lack  of  historical  infor- 
mation to  establish  township  and  zip  zone  projections  and  inconplete 
estimates  of  future  township  conditions,  data  was  projected  on  tlie  countv 
base.  Susbsequntly,  the  growth  indices  for  each  ''tandard  Industrial 
Classification  (SIC)  code  for  each  county  were  utilized  to  assist  m 
estimating  growth  of  at  least  the  critical  water  using  industries  on  the 
township  and  city  of  Chicago  Zip  Zone  geographic  units. 

Selection  of  the  level  of  industrial  refinement  to  be  projected,  a thud 
constraint,  was  predicated  on  the  availability  of  ba^^e  year  and  historical 
data  for  the  county  base.  Indastries  are  classified  by  SIC  codes  of  which 
manufacturing  includes  major  groups  19  through  39.  Refinement  of  industry 
t>pe  is  further  indicated  by  addition  of  digits  to  the  base  two  digit  code 
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For  exanple,  SIC  group  20  is  food  manufacture;  202  is  dairy  products  (a 
division  of  food  manufacture)  and  2022  is  cheese  (a  further  division  of 
dairv'  products) . As  the  number  of  digits  is  increased  (to  a possible  ten 
or  so),  the  degree  of  detail  of  product  type  becomes  greater.  Since  ver>’ 
little  data  is  collected  beyond  four  digits,  projections  were  generally 
made  on  a four  digit  basis  for  the  selected  county  base.  Chly  three  or 
two  digit  detail  was  projected  where  more  extensive  information  was  un- 
available. 

RfiLATION'SHIP  WITH  OITER  STUDIES 

Several  E-'ederal,  State  and  local  governmental,  quasi-govemmental , and 
private  agencies  were  contacted  during  the  course  of  the  studv'.  'fhe 
major  agencies  include  the  Departments  of  Labor  and  Commerce;  QBE;  Illi- 
nois and  Indiana  Bureaus  of  Enployment  Security;  NIPC;  and  the  Chicago 
Association  of  Commerce  and  Industry.  The  Office  of  the  Chief  of 
fingineers  and  other  Corps  Divisions  and  Districts  were  also  contacted. 

Multi-state  industrial  projections  on  a county  or  study  area  base  were 
not  available.  The  best  sources  of  related  data  were  projections  pre- 
pared by  NIPC  on  employment  by  county  and  township  for  the  Illinois 
Counties  and  OBE  forecasts  of  earnings  and  productivity  data  for  key 
water  using  industries  located  within  the  Great  Lakes  Basin  Commission 
Planning  Subarea  2.2  which  includes  the  entire  Standard  Consolidated 
Area  (SCA)  of  Chicago -Northwest  Indiana,  and  the  Standard  Metropolitan 
Statistical  Areas  (SMSA)  of  Kenosha,  Racine  and  Milwaukee,  Wisconsin. 
Ultimately  the  OBE  regional  productivity  projections  for  the  selected 
industries  did  serve  as  a guide.  Also,  the  county  and  township  employ- 
ment forecasts  based  on  land  use  and  population  studies  were  used  as 
limits  to  projected  township  and  county  expansion. 

No  conparative  statistics  on  industty  Value  Added  (CLitput)  for  the  study 
area  were  available.  TTierefore  indiistry  projections  were  developed  by 
asing  the  methodolog>’  presented  lierein.  Table  A-IIl-6  summarizes  the 
SCA  industrial  output  for  the  years  1958,  1963  and  1967.  Detail  on  major 
industries  by  county'  can  be  found  in  the  Census'  of  Manufacturers  for 
these  years  (17). 

PRaJECTia;  /M’PROAGl 

Current  Economic  Considerations 


Economic  diaracteristics  of  each  coiuity'  were  considered  in  projections 
of  indastrial  forecasts.  TTiese  characteristics  included  land  use 
limitations,  transportation  constraints,  natural  resource  availability 
(water  su(ipl>-  ;md  mineral  reserves  for  ex;i;7?->le) , £ind  the  proximity  of 
coimUementary  or  similar  industries  ;md  basinesses.  NTPC's  ;u;d  tiic 
Coqis'  projections  and  the  limitations  considered  are  discussed  in  sub- 
setiuent  sections  of  this  appendix.  The  enplovment  projected  by  NTPC  on 
the  tcn>nship  level  for  ex;im{-)le,  provided  a primaiv  constraint  for  alio 
eating  industrial  growth  by  township  within  Illinois. 
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The  industrial  projections  were  the  product  of  countv  historical  trend 
analysis  for  individual  industr>'  groups,  llie  application  ci  tlie  count) 
trends  to  the  indastr>-  group  on  the  tovviaship  and  city  of  Giicago  Zip 
Zone  levels  required  adjustment  within  the  county  total  projection  to 
account  for  predicted  land  use  availability.  The  total  possible  employ- 
ment per  township  based  on  land  use  plans  prepared  by  .\IPC  were  considered. 

Conparable  land  use  projections  information  was  not  available  for  tiie 
Indiana  counties . 

County  projections  for  both  population  and  industr.'  through  1990  both  close- 
ly reflect  the  historical  trend  of  the  past  decade,  llius  the  correlation 
of  population  and  industrial  expansion  over  the  past  decade  are  reflected  in 
the  1990  projections . 

Development  of  Projection  Nfodel 

An  approach  to  determining  values  was  developed  by  analyzing  work  of  simi- 
lar nature  pursued  by  the  aforementioned  sources.  This  involved  linear 
regression  of  two  or  more  variables,  Hie  principle  of  linear  regression 
is  an  attenpt  to  postulate,  or  make  a best  estimate,  of  a straight  line 
relationship  between  two  sets  of  variables.  .Adequate  historical  data  was 
first  obtained  to  determine  a trend.  It  was  then  assumed  that  past  trends 
determined  from  historical  data  will  continue  into  the  future.  Implicit 
in  these  trends  are  the  current  rates  of  technological  change,  demand 
patterns,  enployment  patterns,  and  the  assunption  of  a relatively  stable 
economy  (i.e.  lack  of  dramatic  upsurges  or  recessions).  A difficulty  in 
using  linear  regression  (least  squares)  methods  develops  if  the  dependent 
variable  decreases  monotonically  over  time.  Under  such  conditions,  pro- 
jections can  be  negative.  A further  problem  arises  when  the  dependent 
variable  has  increased  rapidly  over  recent  years.  Tliis  results  in  unreal- 
istically high  projections.  These  difficulties  did  exist  and  required 
some  modifications  which  are  discussed  below. 

Data  for  the  two  variables  selected  for  use  in  the  projection  model,  em- 
ployment and  value  added,  were  acquired  from  three  sources.  Ihe  Bureaus 
of  IinTplo>Tnent  Security  sitpplied  county  industrv’  em{)lo>'ment  information  by 
three  (Illinois)  and  four  (Indiana)  digit  SIC  codes  for  1960,  1963,  1967, 

1970  and  1971  (Ibj.  Similarly,  the  Census  of  Manufacturers  provided 
county  information  for  both  enployment  and  value  added  for  each  SIC  code 
up  to  four  digits  for  1958,  1963  and  1967  (17).  Sujiplemental  information 
in  the  form  of  detailed  emplovmient  data  for  each  m;mufacturing  plant,  in 
each  county  of  the  studv'  area  was  also  used.  Ihis  data,  prepared  by  Mc- 
Graw  Hill,  identified  industrial  enplo>ment  on  a sLx  digit  SIC  code,  ihe 
NlcGraw  Hill  plant  information  was  the  only  complete  data  of  its  type  for 
a geographical  unit  smiller  than  the  county  and  it  was  available  for  only 
the  year  1970.  Prior  to  processing  the  Census  of  Manufacturers  value 
added  data  all  values  were  converted  to  19"0  price  levels  to  eliminate 
price  change  effects. 
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Application  of  Linear  Regression  Nbdt;|l 

A problem  in  nr-ojecting  the  value  added  data  by  count\-  for  three  ajid  four 
digit  SIC  code  levels  of  detail  developed  becaa^e  of  the  minimum  amount 
of  input  data.  Too  often  the  results  of  industrial  projection  extended 
from  the  latest  year  available,  Itib',  often  did  not  correlate  witli  the 
McGraiv  Hill  infomiation  for  1A70. 

Tlie  unsat  is  factor,-  results  from  projecting  lV  ns  ii"  of  .M.-u.ui  acturcr<  .alue 
added  (VA)  data  led  to  developm'.nt  of  ;ui  apprcadFf  AnTT.T' . ouTJ'ut"!'^.  ;e  the 
Bureau  of  rnplo;.r.ent  Seeuiltv  einjiiONTr.ont  data  ..iti.  oiiipiete  inlomu 
ticn  for  moie  tluui  three  points  ui  time-  and  inclading  tlie  late-  t year, 
1971.  Hie  draKb-.i^K  to  tlu.-  ;ource  v-.as  that  t'le  ar.lv  dat.a  available  v%as 
.N.  A nie'tnod  of  translating  this  \ into  value  added  lequired  the  a-'O  of 
infomatinn  drawn  from  the  Census  of  .'lanufacturei:  . IVtailed  count  , 
value  added  projections  developed  from  regressing  Census  VA  data  were  not 
acceptable,  llavover,  tlie  projection  of  the  ratio  of  CeiV'Us  \A  to  ein'loy- 
ment  L (productivity)  was  adequate  when  used  witli  tlie  detailed  • -nvlox-ment 
information  projected  from  tiie  Bureaus'  data.  Ihe  prodintivitv  data  wa;' 
derived  from  the  Census,  since  it  was  tlie  onl\-  con,-,  i,'.  tent  !.  i.-'torical  data 
source.  Ihe  projections  of  both  county  jiroduct  i vi  ty  V.A/1.  ;uid  ein'iloN'ment 
.\'  were  independently  regressed,  on  a four  digit  SIC  base  when  [lossible. 

Ihe  projected  rat  e V.A/L  v.-is  then  applied  to  the  pirojected  .\  to  predict 
future  v,ilue  aud-u.  In  c-ach  time  period  19"'  tlirougii  JUfU  tlie  h\o  values 
V.A/f.  imd  .\  for  each  SIC  group  were  multiplied  producing  the  lequisite 
future  value  adueu.  Ihe  resultiuit  value  ilded  projection'  do  not  nece" 
sarily  approximate  a stuiiglit  line  .uid  .is  a result  die  projections  were 
generally  more  realistic,  further,  idiI'.kc  tlie  liiiutatiun  imc'o.sed  on 
val'ue  added  when  projected  separatelv,  from  I'ensus  data,  tlie  v.\.t.  could 
be  apiplied  to  the  ei:plo>inent  base  \ to  penrnt  projection  ot  all  19"U,  four 
digit  industry  groups. 

To  avoid  the  handicap  posed  hy  incom|-ilete  countv-  Census  \'A  data  I'equi  red 
in  order  to  project  \A/L,  the  following  procedure  was  used.  Mien  possi- 
ble the  county  \A,''L  was  projected  for  the  highest  MC  level  of  detail 
possible,  further,  tiie  VA/I;  was  pi'ojected  for  the  four-digit  level  ;uid 
all  other  levels  for  each  code  repxirted  for  three  additional  geographical 
bases  -ilii  'ago  SMSA;  Caiy-Iiammond  SMSA;  and  the  N'ortlioastc ni  lllinois- 
.\ortiiwes teni  Indiana  Stiuidard  Consol  id.*tcd  ,\roa.  flie  result  was  VA/1. 
projections  lor  all  SIC  codes  at  tlie  least  on  a tiso  digit  base  for  the 
entii'o  studv  ar-ea.  Ihis  infomiation  was  applied  for  the  appropriate  year 
to  tlie  projected  Bureau  coiuitv’  em(' loviiicnt  data  \ ior  oacli  iiiatching  four 
digit  SIC  code  to  produce  i.'ountv-  Value  .Added  infoniiat  ion.  fcliowlng  is 
lui  exam}iie  of  tlie  procedure  lollowcd  to  consider  the  SIC  code  f"i)0  for  a 
specific  countv  for  which  eii^'lovment  \ had  been  projected,  ihe  steps  to 
Llcvelq-)  the  V.A/f  projection  i'-i 
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(3)  Within  ^he  county  seai\:h  for  STC  275.  If  VA/E  exists  for  275, 
multiply  them  by  N jx'r  year.  If  they  do  not  then: 

C-l)  Search,  within  the  county  for  SIC  27. 

If  tlie  Census  did  not  com{)ile  \'A/E  figures  for  the  SIC  in  question  at 
the  county  level,  tlien  the  same  process  would  be  repeated  at  tlie  appropriate 
l^lS/\  level  (Illinois  Counties --Chicago  SNISA:  Indiana  counties --Gary -Hammond 

. SIC  2'56,  SIC  275  and  SIC  27  as  required  would  then  be  searched 
in  the  l^ISA  VA/E  Census  compilations.  If  the  Census  did  not  compile  the 
Value  Added/ Ilnplo>'ment  figures  at  tlie  .‘^ISA  level,  tlien  the  process  would 
again  be  repeated  at  the  Consolidated  Area  level,  where,  with  few  exceptions, 
a match  would  be  found  at  least  at  the  two  digit  level.  Ttie  procedure 
stopped  when  a match  was  found.  Thus,  for  each  N SIC  code,  a match  was 
searched  for  in  tlie  VA/E  figures  to  multiply  to  yield  the  Value  Added 
projections.  This  procedure  of  utilizing  the  VA/E  at  an  available  level 
of  detail  with  N permitted  the  projection  of  county  value  added  at  a 3 
to  4 digit  level  of  detail.  This  was  impossible  when  extrapolating  from 
Census  VA  alone. 

Although  a few  negative  projections  resulted  from  the  procedure  (usually 
associated  with  industries  with  declining  employment),  the  straight  line 
regression  with  slight  modification  usually  yielded  realistic  products. 

Dr.  Charlotte  Boschan  of  the  National  Bureau  of  Economic  Research  indicated 
that  ideally  one  type  of  regression  should  be  used  with  growth  industries, 
and  another  with  stagnant  and  so  forth.  However,  as  an  approximation  the 
straight  line,  appropriately  modified,  gives  as  good  a result  as  any. 
Therefore  the  straight  line  results  for  employment  and  VA/E  were  accepted, 
with  necessary  modifications.  The  OBE  and  other  two-digit  projections 
were  used  as  controls  to  modify  those  output  indices  that  were  negative, 
too  high,  or  too  low.  Eor  those  that  were  negative,  the  last  positive 
projection  was  usually  adopted  for  the  future.  For  those  that  were  too 
high,  generally  in  counties  that  have  little  available  land  or  experienced 
recent  rapid  growth,  subjective  judgement  based  on  projections  such  as 
land  use  and  population  growth  was  used  to  reduce  the  growth  rates. 

The  opposite  procedure  was  followed  for  those  that  were  too  low.  Tlie 
growth  indices  representing  the  county  output  projections  for  tlie  major 
water  using  industries  are  presented  in  Table  A- II 17  for  the  period  I960 
through  2020.  (Ine  general  trend  is  observ'cd  in  the  growth  indices.  The 
developed  counties  such  as  Cook  jmd  Lake  (Indiana),  demonstrate  generally 
low  indices  whereas  the  newly  developing  counties  such  as  DuPage  and  Porter 
have  the  highest  indices.  Interpreting  impacts  of  the  var>-ing  indices  must 
be  carried  out  in  view  of  the  industrial  output  shown  in  Table  A-Ill-O  for 
1970.  Ihe  Cook  County  index  for  the  Primarv'  Metal  lndustr>'  in  2020  of  204 
contrasts  to  that  of  Porter  County  of  993.  Applying  these  to  the  countv's 
1970  hises  of  $1,096.5  million  for  Cook  and  $150.3  million  for  Porter, 

Cook  will  still  retain  its  real  lead  in  this  industry,  although  it  falls 
in  relative  imjxirtance  within  the  Study  Area. 
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Technical  design  requirements  necessitated  growtli  estimates  of  the 
critical  water  using  industries  on  the  township  and  city  of  Chicago  Zip 
Zone  geographical  bases.  Detail  to  realistically  disaggregate  countv 
projections  for  each  3 to  4 digit  STC  code  to  these  units  was  well  be>ond 
the  scope  of  this  study.  In  order  to  satisfy  the  requirement  of  estimating 
the  critical  water  using  industries,  however,  the  countv-  VA  growth  indices 
developed  for  each  SIC  code  w'ere  applied  to  the  McCraw  Hill  emplovncnt 
data  which  had  been  grouped  into  the  township  and  Chicago  Zip  Zone  units 
and  converted  to  VA  by  the  application  of  appropriate  county  product ivitv 
indices  VA/T.  Since  the  projections  for  each  SIC  code  by  township  could  not 
be  satisfactorily  adjusted,  only  the  critical  water  using  industrv  projections 
by  township  and  Zip  Zone  were  checked  for  realism.  Ihese  selectetl  projections 
were  used  only  as  indicators  to  the  expected  distribution,  concentration 
and  growtli  of  only  the  vvater  using  industries  witliin  the  larger  countv  unit. 


COMPARISON  OF  CORPS  OUTRIT  IVITH  OTIER  S'linill.S 

The  Corps'  county  two-digit  SIC  projections  for  critical  water  u--ing 
indastries  and  those  made  by  OBE  (the  only  alternative  source)  differ.  <1BF 
considered  a much  larger  geographical  area  as  compared  to  those  prepa ‘ed 
by  Chicago  District  (county  base).  Also  the  base  period  used  by  ’•‘.c- 
Chicago  District  was  1970  contrasted  to  a 1967  base  for  CiRF.  C'ok  Countv's 
growth  indices  at  tiie  two  digit  level,  with  the  exception  of  petroleum 
growtli  indices,  fell  below  OBE's.  llie  lesser  developed  counties  generallv 
exceeded  OBE's.  For  example,  OBE  projections  fell  below  or  ecnialed  those 
projections  made  for  rapidly  growing  ixi  Page  County.  The  Corps  countv  growth 
projections  var>-  within  a realistic  range  on  citlier  side  of  '^PI  projections. 


EXISTING  ,‘\ND  TRFAiDS  IN  INDUSTRIAl.  DBlTDPMl'Vl 

The  fountkition  of  the  C-SEIM  economy  is  tlie  area's  diverse  indiu-trial 
complex.  Presently,  industrial  jobs  account  for  approx i mat el v 40  percent 
of  the  wages  and  salaries  earned  in  tlie  area,  llie  j'lrimarv  industrv  group-- 
ranked  by  cmplo>-ment  and  value  of  output  are  displayed  in  Table  A- 111  o . 

'ITic  major  industr)',  ranked  b\-  value  of  production,  is  primarv  metals. 
Primar>-  metals  ranks  second  in  erniilov-ment  and  in  addition  leads  in  volume 
of  wastewater  discharge.  The  next  tlirec  highest  ranking  industrv  grouivs , 
Electrical  Equipment,  Non-clcctrical  Machinerv-  and  labricated  Metals,  are 
all  linked  directly  or  indirectly  to  tJie  primarv  metals  industrv. 

The  concentration  of  indastr>-  in  the  studv  area  is  ili splayed  in 
Figure  A-lIl  11.  nic  two  principal  water  users  and  dischnrvers  are  tlie 
steel  (SIC  331)  and  Petroleum  Refining  (SIC  Z‘H ) Iinlustries.  Ihe  -^teel 
industry  is  metst  heavilv  concent  rated  along  lake  ''Hihigan  on  the  -^outh  -^ide 
of  the  citv-  of  Chicago,  northern  Lake  Countv,  Indiana  and  in  the  citv  of 
Portagi',  Indiana.  Petroleum  refineries  are  vlustered  in  Uhiting  and  la-t 
t.'liicago,  Indiana  and  situated  on  the  Illinois  IVatenvav  near  the  citu"-  of 
lemon  t , Lockjxut  arwl  Joliet,  Illinois. 
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Industrial  Growth  Potential 

Industrial  growth  in  the  Qiicago  metropolitan  area  is  expected  to 
continue  at  a rate  above  the  national  average  impelled  by  the  proximity 
to  markets,  easy  access  to  land  and  water  transportation,  availabilitv 
of  highly  skilled  labor,  and  the  existence  of  general  agglomeration 
economies.  The  availability  of  land  for  industrial  deveiopment  in  eacii 
county  is  a good  indicator  of  where  tiie  greatest  indu-^trial  grov.tli  will 
occur.  The  major  industrial  growth  areas  beyond  tlie  1H70  decade  are 
expected  in  counties  or  sections  thereof  wtiidi  have  tlie  greatest  availability- 
of  vacant  land.  Identified  as  grcXith  centers  witiiin  the  study  area,  by 
virtue  of  availability-  of  land,  convenience  to  major  transportation  routes, 
and/or  abundance  of  water,  are  Dul’age,  Will,  northwest  Cook  and  I’orter 
counties  and  the  central  and  southivestem  portions  of  Like  County,  Illinois. 

Table  A-III-6  shows  the  value  added  projections,  of  major  water  usuig 
industries  by  couitty  in  1970. 

City  of  Giicago.  The  central  city,  even  with  industrial  land  clearance 
projects,  will  be  unable  to  ci'eate  sufficient  amounts  of  vacant  l;md  to  accommodate 
those  uidustries  desiring  citv  locations.  In  the  inner  sections  of  tlie  city,  the 
amount  of  available  land  zoned  for  manufacturing  is  minimal.  Ihe  inner  city’ 
seems  to  be  best  suited  for  three  general  groups  of  industries  --  finns  tliat 
require  large  numbers  of  semi-skilled  and  unskilled  employees;  small  firms 
that  are  highly  dependent  upon  their  suppliers  and/or  markets;  and  closely 
related  industrial  ty-pes,  e.g.  printing  and  puiilishing  industries.  Ihese 
industries  will  continue  to  expand,  pprobahly  at  the  cx-iicnse  of  other  types 
of  industries. 

In  response  to  industr>-'s  demand  for  land  witnin  the  city  of  Clucago, 
property  is  being  cleared  throughout  the  city  for  redevelopment  projects. 

In  addition,  undeveloped  land  along  tJie  Illinois  Wateivay  and  connecting 
channels,  in  the  Ixike  Calumet  region,  and  along  vacated  railroad  tenninals 
will  provide  additional  sites  lor  manufacturing  in  tlie  future.  In 
conjunction  witli  these  large-scale  projects,  the  estali lishment  ol'  relatively 
srtiall  sirc.l  industrial  parks  in  Chicago  should  provide  further  industrial 
growth  poti'i.iial.  siicli  parks  would  i«o  idea)  locations  for  e'lii r>-on i c 
jiidutnes  which  have  a iieaw  reliaiice  on  weitain  agglomi  i at  lon  economies. 

The  pro.ximity  to  agglomeration  economies  couj'led  with  the  availabilitv  of 
modem  single  storv  facilities  mav  serve  to  offset  tlic  tiighcr  land  costs 
arid  mai.c  : ucli  patl'  (iigtih  dcMial'li.-  industiial  site-',  sino.  Jiuid 
availaf'M  r.  i snll  uic  v.tm.!  jesf.uie  to  industrial  parks  in  tlie  cit\. 

Several  luture  source-  of  land  include  tlie  space  occupied  In'  vacant 
residential  buildings,  miles  of  unused  commercially  zoned  propert> , and 
many  vacant  and  obsolete  multi-stor>-  buildings. 

The  Lake  Calumet  Region  or  the  citv's  far  soutli  side  will  also  plav  a 
key  role  in  the  city'-  future  industrial  expansion.  Ihis  region  has  tiie 
greatest  amount  of  vaciuit  land  in  tJie  city  tliat  is  zoned  for  industn'  and 
commerce.  <*pfn  space  land  is  the  area's  pii:Ki',>al  as.^ct.  llu  area  tu  date 
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IS  known  as  a water-oriented  hea\y  industrial  zone.  Primarw’  steel  plants 
requiring  large-scale  water  transportation  and  low  cost  water  supply 
constitute  tlie  industrial  core  in  both  lakefront  and  river  sites.  A 
parallel  snaicturc  of  water-oriented  activities  serines  the  grain  industiy 
at  Calmuet  Ri'^'r  sites.  Sulistandard  urban  sendees  on  tlio  east  side  of 
Lake  Calumet  presently  constrain  industrial  development.  Ihe  increasing 
demand  for  coTriTierciai  and  industrial  sites  within  the  city  will  most 
likely  lead  to  significant  future  growth  in  the  Liike  Calumet  Region.  Of 
the  4,000  industrial  acres  zoned  available  in  Chicago,  over  3,000  acres 
are  presently  in  the  Lake  Calumet  area  on  the  southeast  side  of  the  city. 

Outside  the  City  of  Chicago.  The  suburl)s  witlun  the  stud\’  area  which  can 
he  reasohao lv~prcd Tc't^d~7is~a  s ol  future  industrial  ex]wansion  are  those 
situated  near  the  growth  areas  of  the  past  decade.  Ikii’age,  and  northwestern 
c'ook  counties  liave  recentl}'  experienced  the  greatest  industrial  growth. 

UuPage,  followed  by  northeni  Cook  County,  presently  leads  the  stud\'  area 
in  total  acres  within  developed  industrial  districts  available  for  industry. 
Considering  the  largo  acreage  of  vacant  and  agricultural  land,  tliey  should 
continue  to  lead  the  study  area  in  future  industrial  development. 

Two  additional  factors  contribute  to  the  expectation  of  I'apid  growtli 
in  DuPage  and  northern  Cook  (particularly  northwestern  Cook)  Counties. 

Ihesc  are  (1)  the  northern,  northwestern,  and  western  rail  commuter  service; 
and  (2J  tlie  exj'iressway  system  of  tiie  I'.dens  F.xpres.sway , the  Northem  Illinois 
loll  Road,  the  Northwest  and  Kennedy  expressway  systems,  and  the  liist/West 
Tollway.  Ihe  greatest  industrial  development  in  recent  years  lias  centered 
around  O'Hare  .Urp'nrt  in  N'ortJiwest  Cook  County.  Due  to  the  characteristics 
of  IWage  aJid  northeni  C '■ok  Comities,  light  industry  whicli  has  been  dominating 
the  local  industrial  growth,  is  expected  to  continue  to  develop  tliere. 

Will  Countv  [xxssesscs  valuable  water  assets  which  are  e.>qiccted  to 
continue  to  :it  tract  industry.  Tlie  Illinois  Wateiwai-,  which  flows  diagonally 
through  the  county,  provides  shallow  draft  water  transportation  connecting 
to  the  Great  Likes  and  the  Gulf.  In  addition  to  the  wateiway  trans^io nation 
available,  several  railroads  also  crisscross  Will  County.  Water-using 
chemical,  (it'troleum  and  metals  industries  liave  recently  been  concentrating 
in  the  Comity,  particularly  along  the  Illinois  Wateiway. 

l.ake  County  is  e.xpected  to  experience  its  greatest  industrial  e.xjvuision 
in  tJie  light  iikiustries  group  and  in  industries  requiring  a read>' 
pool  of  skilled  :uid  semi  killed  labor.  In  particular,  the  chemical 
and  food  industnes  art.'  exi'ected  to  show  the  greatest  real  growth.  Lirge 
acreages  of  mideveloped  vaciuit  and  agricultural  land  au'  available  for 
e.Ki'ans  ion. 

Lake  (.ixiiitv.  Indiana's  heaw  industry  will  continue  to  be  Jonunmit 
although  the  comit;.  '>  rate  of  future  exjumsion  in  all  water  demanding 
industries  (consmipt  ive  or  for  triuisportat  ion'  is  exc'ccteJ  to  bo  below  tlie 


average  ior  the  study  aiea.  r.*e  largest  heavy  industry  group,  Blast  Furnaces 
and  Steel  Mills  (SIC  35Id'!,  is  expected  to  inci'ease  production  by  only  73 
percent  troi.i  1970  to  2020.  The  general  limit  on  all  expansions  is  due 
primarily  to  the  limited  availabilit)'  of  sites  accessible  to  water. 

Forter  County  industry  is  expected  to  grow  at  a rapid  pace  in  the 
future.  Its  new  deep  water  port,  in  combination  with  the  existing  rail  and 
highway  networks  and  available  open  land,  is  expected  to  stimulate  indus- 
trial growth.  Expansion  by  the  county's  two  major  steel  companies  will 
substantially  add  to  the  county's  growth.  Metal-using  industries  are  also 
expected  to  contribute  heavily  to  the  future  growth. 

laPoTte  County's  indirstrial  center  is  within  the  C-SEIM  portion 
of  the  county.  The  county's  principal  industries  are  expected  to  continue 
to  be  metal  related.  The  area's  growth  as  conpared  with  that  of  the 
entire  study  area  is  expected  to  be  relatively  greater  because  of  its 
availability  of  undeveloped  land  coupled  with  its  established  industry. 

FLCIV’  PROJECriQN  NETHODOLOGi 

Five  basic  assumptions  were  utilized  in  developing  the  industrial 
flow  projections.  These  were: 

(1)  For  the  critical  (large  water  using)  industries  discharging 
to  surface  waters,  it  was  assumed  that  recycling  would  reduce  the  flows 
in  future  years  as  follows: 

Preportion  of  1970  Unit  Flow 

Critical  Industry  1970  1980  1990  2000  2020 

Petroleum  1.00  .45  .25  .15  .075 

Steel  1.00  .2  .1  .08  .075 

(2)  Critical  industry  flows  to  surface  waters  were  assumed  to  equal 
the  value  added  component  of  a particular  township  contributed  by  the 
specific  critical  industry  times  the  unit  flow  factor  for  that  industry 
times  the  recycling  reduction  factor  as  presented  in  Assumption  1. 

(3)  The  other  industrial  flows  to  surface  waters  were  assumed  to  be 
reduced  in  the  future  by  the  following  recycling- reduct  ion  factor: 

1970  1980  1990  2000  2020 

Non-critical  Industry  1.0  0.4  0.3  0.25  0.2 

(4)  Flow  projections  for  those  industries  tliat  are  presently 
discharging  to  municipal  wastewater  treatnrent  systems  were  assumed  to  be 
proportional  to  the  population  seim'ed  by  the  municipal  system.  The 
present  industrial  per  capita  unit  flow  for  municipal  systems  in  Cook 
County-  was  assumed  to  equal  the  NKDCC  industrial  flow  data  of  105. b gped. 

The  present  industrial  per  capita  unit  flow  for  municipal  systems  in  tJie 
rerunning  counties  was  assumed  to  equal  15.7  gped.  It  was  also  assumed 
that  these  imit  ilovs  would  remain  constant  throughout  tire  design  period. 
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1,5)  The  industrial  flows  to  municipal  systems  for  eadi  county  wem 
allocated  among  the  townships  according  to  the  proportion  of  value  added 
within  each  township. 

In  reviewing  present  industrial  flows,  it  was  found  chat  the  Steel 
and  Refineries  industries  generated  90  percent  of  the  industrial  flow. 

Thus  these  ke>'  inda^'Cries  were  designated  critical  industries  and  given  | 

particular  attention  in  the  evaluation  and  pi'oject  loii.  In  addition  several  | 

other  industries  were  found  to  be  presently  generating  large  flows.  .Among  j 

them  were  Union  Carbide,  the  Joliet  ftmitions  Plant,  ;ind  .Abbott  Lalioratories . i 

For  tile  critical  iiidastries  (,petroleum  and  steel),  it  was  necessaiy  | 

to  determine  tliat  component  of  value  added  at  tJie  tovvnship  level  attributable  \ 

to  them.  Oils  was  done  by  taking  township  value  added  projertions  for  all 
industries  and  identifying  the  value  added  figures  fraii  SIC  groups 
corresponding  to  these  critical  industries  for  the  years  1980,  1990,  JOOO 
and  2020.  These  critical  industry  value  added  figures  were  then  used  in  the 
calculation  of  critical  industry  flows  at  the  township  level  by  multiplying 
them  by  the  time  adjusted  flow  factor  of  these  industries  as  derived  below. 


Recycle  Potential  - Steel  Industiy 

The  water  needs  of  the  steel  industry  per  unit  production  have 
increased  slightly  in  recent  years  reflecting  iiew,  high-volune  production 
technolog>'.  In  the  present  and  foreseeable  future,  the  water  requirements 
of  advanced- technology , integrated  steel  mills  will  be  approximately 
40,000  gallons  per  ton  of  production,  of  whiclr  2b, 000  gallons  per  ton, 
or  65  percent  is  required  for  cooling  and  14,000  gallons  per  ton,  or 
.55  percent  is  required  for  process  use. 

Steel  mills  without  coke  plants  can  be  expected  to  require  32,000 
gallons  per  ton  of  production,  or  80  percent  of  the  integrated  mill 
requirement.  The  water  requirements  are  proportioned  similarly  between 
the  cooling  and  process  uses  in  steel  mills  without  coke  plants,  i.e., 
approximately  two-thirds  to  cooling  and  one-third  to  process  use. 

The  distribution  of  the  water  need-s  among  tlie  varied  sulv  processes 
within  advanced- tedinologv’  steel  nulls  is  presented  below,  togetlier 
witii  an  indication  of  the  type  of  pollutant  resulting  from  each  of  the 
sub-processes  . Ihe  waste  streams  and  the  pollut^uits  therein  from  each 
of  the  sub-processes  have  different  degrees  ol  recycle  potential.  Ihe 
degree  of  overall  recycle  possible  is  evident  1 rom  the  following  exaiqiles; 

(a)  Kaiser  Steel  Corjioration 's  lont.ma,  falifoniia,  integrated  pl.uit , 
where  l,b(H)  gallons  per  ton  of  production  is  the  total  water  make-u(i 
requirement  C^l)  . 

(b)  Wisconsin  Steel  Division  of  Inteniat  lonal  llarve-ter  LOin|vuiy ' s 
(look  Count)',  Illinois,  integrated  [iliuit,  wtieie  a one-tiim'  watei  intake 
ol  120  .'KrD  has  been  reduced  to  ~0  .'■1<  D .nid  is  de.-^t  ined  to  be  reduced  to 
an  estimated  5 MCD,  or  four  percent  ol  tiie  original  water  requi  rem<.'nt . 
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(cj  United  States  Steel  Corporation's  South  Works  in  Cook  County, 
Illinois,  which  announced  in  Januar>%  1971,  a recycling  program 
enconpassing  five  years  that  will  acconplish  the  reduction  of  wastewater 
to  a small  quantity  to  be  processed  by  the  Metropolitan  Sanitar>'  District 
of  Greater  Chicago. 

A generalized  maximum  recycle  strategy  for  the  integrated  steel 
industry  is  as  follows: 

(a)  All  cooling  flou'S  and  the  sinter  plant,  steelmaking  processes, 
and  hot  and  cold  rolling  mill  process  flows  are  reclaimed  and  rec>'cled 
repeatedly  until  the  total  dissolved  solids  concentration  approadies 
inhibitor)'  levels. 

(b)  Blowdown  from  the  recycling  flow,  described  above,  is  successively 
used  for  the  by-product  coke  plant  cooling  and  process  requirement  followed 
by  the  blast  furnace  process  requirement. 

(c)  A final  suspended  solids  reclamation  is  performed  on  the  enriched 
blowdown  flow  prior  to  its  admixture  to  local  or  remote  primary,  secondary' 
and,  as  required,  advanced  waste  treatment. 

(d)  Pickling  wastes  are  regenerated  with  a hydrochloric  acid-thermal - 
recovery'  system.  Tinplating  and  galvanizing  wastes  are  essentially  stripped 
of  their  heavy  metal  contents  by  absorption  recovery  systems  and  recycled 
with  a required  blowdown  admixture  to  local  or  remote  primary,  secondary' 
and,  as  required,  advanced  waste  treatment. 

(e)  Reclaimed  iron  solids  are  recycled  to  either  blast  furnaces 
or  steelmaking  processes  via  sintering,  as  required;  reclaimed  oil  is 
classified  and  reused  or  sold  for  further  reclaiming;  recovered  zinc, 
tin  and  chromium  are  selectively  reclaimed  as  economically  feasible  and 
reused. 

(f)  Sanitary’  flows  are  transmitted  to  local  or  renote  primary, 
secondary  and,  as  required,  advanced  waste  treatment. 

I'his  e.xample  of  maximum  recycle  strateg)'  for  the  integrated  steel 
industn’  leads  ultimately  to  a total  water  requirement  per  ton  of  pro- 
duction of  approximately  3,000  gallons,  or  seven  and  one-half  percent 
of  the  estimated  water  requirement  without  recycle.  Ihc  graph  below 
has  been  prepared  to  serv'c  as  an  example  of  how  sudi  a strateg)'  could 
develop  with  time.  The  wastewater  index  defined  in  this  exhibit  is 
the  fraction  of  the  original  wastewater  volume  requiring  treatment  (40,000 
gallons  F>er  ton)  that  accompanied  modem  technolog)'  steel  mariufacture 
prior  to  wastewater  recycle. 
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Rfcycle  Potential  - Petroleum  InJist r>' 

In  the  past  fifteen  years,  the  total  water  requirement  for  crude 
oil  for  both  processing  and  cooling  has  decreased  from  200  to  50  gallons 
per  barrel.  Iliis  has  I'een  possible  largely  tlirough  recycle  of  cooling 
water.  Furthei'  reduction  in  wastewater  production  per  barrel  of  crude 
oil  is  still  possible  (72^. 

Hie  waste  characteristics  of  the  \'arious  sub -processes  encountered 
in  the  petroleiun  inuustiy  are  illustrated  in  lable  A- 111-8.  Each 
of  the  wastewater  panuiieters  is  compatible  with  conventional  primaiy, 
secondary  ;uid  advanced  was  te  t r’eatment , as  required.  Fret  I'eatment  for 
oils  ;uid  sulfides  is  fretjuentlv  required. 

A ivview  of  large  (grcafei  than  5 M(1D  wastewater  discharges')  petroleum 
rel  inci.-  in  tiie  C-SFLM  Studv  Aiea  reieais  that  recN’cle  of  cool  me  water 
is  not  inteti'ivelv  practiced.  Witti  aii  ultimate  recvcle  strategy  in  tlie 
petroleum  industn-  within  tlie  C-SFIM  Area,  it  is  possible  to  hypothesice 
a "5  peixent  reduction  in  petroleum  indasti'v  wastewater  rtxiuiring  treatiiviit. 
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TABLE  A-III-8 

WASTEWATER  CHARACTERISTICS  IN  THE  VARIOUS 

Tub-processes  of  the  petroleum  industry 
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Derivation  of  Unit  Flow  Factors  for  Critical  Industries 


Industrial  unit  flow  factors  (expressed  in  units  of  gallons/day/ 
dollar  value  added)  are  presented  in  Table  A-III-9  for  1970. 

Unit  flows  within  the  two  critical  industries  are  envisioned  to 
be  reduced  over  the  fifty  year  period  to  reflect  the  effect  of  recycling 
process  and  cooling  waters.  Ihe  reduced  flow  in  later  years  is  shown  as 
a proportion  of  the  1970  unit  flow  in  the  table  below. 


Critical  Indastrv'  Proportion  of  1970  Unit  Flow 

Classification 1970  1980  1990  2000  2020 

291  1.00'  .450  .250  .150  .075 

331  1.00  .200  .100  .080  .075 

The  time  adjusted  flow  factors  for  the  critical  industries  tlius  becomes: 

Critical  Industry  Flow  Factor  (gal/day/ dollar  output) 

SIC  Classification 1970  1980  1990  2000  2020 

291  1.400  .630  .350  .210  .105 

331  0.970  ,192  .097  .078  .073 

Hie  critical  industry  flows  are  the  product  of  the  township  value  added 
for  the  particular  critical  industr>'  and  the  time  adjusted  unit  flow  factor. 

Estimation  of  Other  Flows  to  Surface  Streams 


In  addition  to  discharge  from  the  two  critical  industries, 
approximately  350  NIGD  of  wastewater  was  discharged  to  surface  streams 
in  1970.  The  dispersion  of  these  industries  ;unong  SIC  categories  did 
not  render  this  group  of  industries  readily  ajiienable  to  flow  projection 
methodologv'  used  for  the  critical  industries;  therefore,  a more  workable, 
procedure  was  used. 

A recycling  effort  within  these  industries  was  estimated  to  result 
in  the  reduction  of  the  350  MGU  flew  to  tiiat  proportion  shown  in  tlie 
following  graph.  Thus,  bv  2020,  the  flow  from  this  group  of  industries 
would  be  (0.20)  (350  MGU)  = 70  MGU. 


The  following  graph  illustrates  hovv-  sudi  a recycle  strateg>^  could  be  achieved 
over  time.  The  wi^tewater  index  in  the  graph  below  is  the  fraction  of 
original  wastewater  requiring  treatment  (200  gallons  per  barrel)  before 
significant  recycle  occurred. 


THE  EFFECT  OF  K'ASTBV’ATER  RECYCLE  IN  THE 
PETROLEUM  INDUSTRY  ON  V0LU^^E  REQUTRENevT- 
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The  total  flow  was  allocated  among  those  townships  in  which  it  was 
actually  located  in  proportion  to  the  1970  flew  in  the  given  township. 

(i.e.,  in  2020  approximately  70  MGD  would  be  the  control  total  to  te 
allocated  among  those  townships  in  which  this  type  of  industry  was  located). 
Flows  so  allocated  are  shown  on  the  calculation  sheets  in  Table  A-III-10 
under  the  heading  "Non-Critical  to  Surface  CMGD)". 

Projection  of  Industrial  Flows  That  Are  Presently  Discharging  to 
^ilnlcipal  Systems 

This  conponent  of  industrial  flav  is  attributable  to  non-critical 
industries  which  presently  discharge  to  municipal  sewers  and  therefore 
tend  to  have  relatively  low  flows.  Present  experience  in  the  C-SELM  area 
shows  this  flow  to  be  0-50  percent  of  the  total  flow  to  municipal  systems. 

Based  on  the  municipal  sewage  treatment  plant  inventory,  a representative 
proportion  of  the  total  municipal  flow  by  county  is  assumed  to  be  industrial. 

•■to  industrial  per  capita  unit  flow  was  obtained  by  dividing  this  industrial 
flow  to  municipal  systems  by  the  present  population  served.  It  was  assumed 
that  industrial  flows  to  municipal  systems  will  be  proportional  to  the 
population  served.  Thus  industrial  flews  to  municipal  systems  for  the 
period  1980-2020  were  calculated  for  each  county  by  multiplying  the 
indastrial  per  capita  unit  floiv  by  the  projected  population  served.  Subsequent 
to  the  derivation  of  the  county  totals,  an  allocation  of  these  totals  among 
townships  was  made  according  to  the  proportion  of  value  added  within  each 
township  (i.e.,  a township  having  10  percent  of  the  county's  value  added 
was  allocated  10  percent  of  the  county's  industrial  flow  to  municipal 
treatment  systems) . 

The  specific  proportions  used  for  calculating  the  county’  total, 
together  with  the  industrial  per  capita  unit  floiv,  are  shown  below  (these 
figures  are  assumed  to  remain  constant  over  the  1970-2020  period). 

TABLE  A-III-9 
INDUSTRI.AL  FLOW  FACTORS 

Present 

Industrial  Flow/Total  Industrial  per 

Mmicipal  STP  Flow  Capita  Unit  Flcn\- 


Countv 

* 

Percent 

(sped) 

Cook 

42.5 

105.0 

IXiPage 

10 

15.7 

Like,  111. 

10 

15.7 

Will 

10 

15.7 

Like,  Ind. 

10 

15.7 

Porter 

10 

15.:' 

LiPortc 

10 

15. " 

Ihe  flows  allocated  as  described  above  are  sho\vn  in  the  calculation 
sheets  of  T.ili le  A- 1 1 1 - 10  . 
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Total  Wastewater  Flows 


llie  total  industrial  flow  is  the  sum  of  the  critical  indastn-  flo'- 
industrial  Hows  to  surface  streams,  and  industrial  flcAvs  that  are  prei 
discharging  to  municipal  systems.  Total  floivs  were  calculated  as  the  s 
of  domestic  flows  and  industrial  flows  as  shoun  in  Table  .■\-III-10.  Tlic 
total  flows  are  shouai  by  touTiship  for  the  years  1980,  1990,  2000,  and  2' 
Total  flows  are  illustrated  in  Figures  A-Ill-9  and  10. 
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SICTION  r\':  M,\NACH^tENT  NTH)S 


GENTJUL 

Effective  rater  management  in  the  C-SELM  area  involves  many  consid- 
erations; of  concern  is  the  quantity  and  quality  of  water  as  related  to 
the  various  uses  of  the  water  and  its  adjoining  land  resources.  The 
planning  objectives  for  the  region  are  largely  a reflection  of  water 
management  needs,  such  as  the  following:  flood  control,  maintenance  of 
minimum  hydrologic  flows,  water  supply,  open  space,  improved  rater  quality, 
recreational  development,  fish  and  wildlife  restoration  and  conservation, 
navigation,  and  electric  power.  The  water  management  needs  are  discussed 
in  detail  in  the  following  paragraphs. 


Fl.OOn  CONTROL 

Current  land  use  practices  and  inadequate  capacity  in  the  area's 
storm  rater  collector  and  conveyance  systems  are  the  two  basic  factors 
contributing  to  the  present  flood  problem. 

Ihe  high  density  of  development  and  urban  type  ground  cover  converts 
any  rainfall  into  sheet  XTjnoff  which  if  not  quickly  removed  will  tend  to 
pond  and  flood  the  area.  Failure  to  provide  sufficient  open-space  where 
the  runoff  can  be  held  until  it  can  be  safely  released  into  the  streams 
is  just  one  part  of  the  problem. 

Tlie  major  streams  and  tributaries  are  the  basic  conveyance  systems 
for  removing  storm  rater  runoff  from  the  area.  Portions  of  these  streams, 
particularly  in  tlie  headwaters  or  upper  reaches,  do  not  hav'e  tlie  carn’ing 
capacity  to  contain  sufficient  volumes  of  runoff  without  overtopping  the 
banks.  Consequently  the  urban  growth  in  the  headwater  areas  has  not  only 
helped  cause  tlie  flooding  but  also  suffers  from  it.  Only  limited  attempts 
have  been  made  to  either  zone  or  prohibit  development  in  and  adjacent  to 
the  floodway  or  offset  tlie  growth  effects  by  increasing  the  stream's 
capacity.  Furthermore  some  of  the  pipeline  systems  which  collect  and 
transport  the  runoff  from  tlie  suburban  area  to  the  stream  have  been 
inadequiitely  designed  witli  respect  to  today's  requirement.  Heaw'  rains 
within  a short  time  of  concentration  create  severe  runoff  which  becomes 
more  than  tlie  system  can  hxindle.  A water  back-up  occurs  and  the  runoff 
which  cannot  flow  away,  ponds  and  creates  a local  flood  problem. 

Storm  runoff  is  also  a significant  and  heretofore  neglected  fwitli 
respect  to  treatment  of  wastewaters)  source  of  pollutants.  Data  availability, 
especially  with  respect  to  quality  characteristics,  is  verv  limited  botli 
historically  ;uid  aitionwide. 
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APPROACH 


Storm  runoff  ras  inventoried  as  to  urban,  suburban  and  rural  watercourses 
and  service  areas  for  the  present,  for  1980,  1990,  2000,  and  2020 
urbanization.  The  inforrvition  w-as  developed  for  up  to  a 7 inch,  72  hour 
rainfall  with  4 inches  of  runoff  (100-year  storml . Insofar  as  feasible, 
the  desired  storm  retention  volumes  both  in  terms  of  water  qu;ilit>’  and 
flood  relief,  were  defined. 

The  primary'  .sources  of  infomvation  for  this  stoin  water  inventoiy  are 
data  on  stream  events,  USGS  flood  hazard  maps  (27),  results  of  "deep 
tunnel  conferences"  (28)  :md  other  pertinent  information  available  from 
other  sources . 

The  results  are  presented  in  a suitable  fomvit,  such  as:  a praph 

showing  runoff  and  required  storage  as  a function  of  historical  storm 
events  for  each  of  tlie  USG.S  gaging  station  watersheds  for  1970,  1990, 
and  2020;  as  maps  of  watershed  areas  (Figure  A-III-7);  and  in  taliular  form;it. 

A.SSIM’TIONS 

The  assumjitions  used  in  developing  infomution  were  as  follows: 

(a)  Definition  of  land-use  classi  f icat  ion  criteria  for  the  OSFLM 

area  was  assumed  to  be:  Urban  Area  - 10,000  or  more,  suluirban  .area  - 4,000, 

and  rural  area  - 500  or  less  persons  per  squire  mile. 

(b)  Storm  runoff  data  from  the  following  quantity  models  were 
assumed  to  be  representative  for  the  entire  C-SI.IM  stiwh-  area  as  classified 
by  assumption  (a);  Urban  model  - derived  from  a .575  squire  mile  area  sen-ed 
by  combined  sewers  in  tlie  Greater  Gliicago  Metropolitan  Area;  Suburtvan  and 
rural  model  - derived  from  S;ilt  Creek,  lliorn  Creek,  Dt's  Pl.iines  River  and 
Hickory'  Creek  watersheds. 

(c)  Tlie  following  quality  parameters  and  concentrat  ions , in  mg/1, 
were  utilized  in  the  projection  of  pollutant  loadings  from  storm  rinioff 
to  the  waterways  in  tlie  C-SElfl  area.  Ilie  concentrations  considered  .as 
representative  of  runoff  from  tlie  various  land-classi  f icat  ion  .are.as  .are 
presented  in  Table  A-R'-l. 

TABLE  A-R'-l 


Pollutant  Loadings  from  Storm  w.ater  Runoff 


Are.a 

Served  By 

Solulile  Phosphorus 

l^i'U 

Su-^jicnded  Solid'^ 

Urban 

(Combined  sewers 

1 .0 

lit 

150 

.Suburh.'ui 

.Sc’p.iT'.ate  sewers 

0.2.5 

20 

500 

Riira  1 

I’.artial  <toTTi  ''Owers 

1 .0 

10 

550 

\ l\  2 


(d)  Collection  systerrs  were  designed  to  accept  0.5  cfs  per  acre  of 
draiaage  area. 

F1K1)1N(;S 

It  \v"is  concluded  tiuit  a pronounced  di.scont  inui  t\'  exists  in  the 
relationsliip  bet^veen  the  v'olume  of  storm  riinoff  and  the  number  of  times 
tiiat  this  volume  was  equalled  or  exceeded  during  the  21 -year  period  of 
record  studied.  Tlierc  is  little  doubt  conceniing  tlie  need  to  provide 
sufficient  storage  to  reacli  the  point  of  di scont i nui tv  located  at  2.5 
inches  of  storage.  I’rovisions  to  capture  less  than  this  amount  would 
result  in  too  frequent  discharges  of  polluted  water  into  the  watenvays. 

Ihis  is  obvious  by  inspection  of  the  generalized  curate  dcv^eloped  and 
shown  on  figure  .A.-IV-1.  from  the  curve,  the  amount  of  total  .spills  was 
estimated  to  be  4.5  inches.  By  applying  the  set  of  water  qualiPc  parameters 
shown  under  item  fc)  above,  the  amount  of  fxillutants  in  terms  of  .soluble 
pliosphorus,  BOD,  and  suspended  solids  was  coinjuited.  The  results  of  tlie 
computation  are  presented  in  Table  .‘\-IV-2. 

for  comparison,  the  estimated  amount  of  pollutants  contained  in  the 
treated  domestic,  conmercial  and  industrial  wastewaters  have  been  computed 
assuming  that  advanced  treatment  plant  or  land  treatment  methods  were 
employed.  These  estimates,  together  witli  tliose  derived  from  Table  A-rC'2 
are  listed  in  Table  .A-IV-3,  permitting  some  comparison  of  the  relative 
degree  of  impact  on  tlie  watcnwiys . 

MINIMIM  m'DROLDGIC  fhOlV.S 

The  worst  environmental  conditions  in  natural  streams  are  generally- 
associated  with  low  flows.  Tliey  are  significant  also  because  of  the  many 
undesirable  effects  associated  witii  lack  of  a\aii  laiii  1 i ty  of  adequate  water 
supply. 

.•\l’PR0.‘\C:il 

Ihe  first  engineering  task  was  tiien  to  identify  the  minimum  seven-dav 
ten-year  hytlrologic  flows  for  all  significant  watercourses  in  the  stiiih' 
area.  Ihe  task  itlentifies  tliese  flows  at  eacli  USHS  gaging  station  aiul 
(in  the  form  of  synthesized  data)  at  locations  considered  irnixirtant  for 
adequate  definition  of  low  flows  witliin  the  entire  C-Sfl.v  studv  area. 

Ihe  prinviry  source  for  flow  infor-mat  ion  was  the  IISGS  flood  hazard 
quad  sheets  (27),  for  stre.'im  location  and  mile  reach  of  stream;  otlier 
flow  informat  ion  was  taken  from  available  references,  such  as  federal  .iiul 
-'tate  gc'ological  survey  and  other  water  resources  data  pub  1 icat  ions  . 

Ihe  results  are  presented  in  a tabular  fc'mat  with  afipropriate 
grou[)ing  consistt-nt  with  other  t\-pes  of  d.-ita. 
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STORMWATER  STORAGE 


VOLUME  OF  STORAGE,  IN  INCHES 

figure  a-ezi-i 


TABLE  A lv-2  SUMMARY  OF  PRELIMINARY  INVENTORY 


TABLE  A-rv-2  SUMMARY  OF  PRELIMINARY  INVENTORY 


ASSUMPTIONS 


Different  assumptions  were  used  to  determine  tlie  low- flow  conditions 
of  streams  and  rivers  in  the  C-SELM  area  depending  upon  the  availability 
of  stream  flow  data: 

(a)  Where  sufficient  flow  data  was  available,  the  results  of 

statistical  analyses  were  used  to  obtain  the  seven-day,  ten-year  low  flow. 
Two  sources  of  such  statistical  analysis  results  were  available  for  the 
State  of  Illinois:  "Low-Flow  Frequencies  of  Illinois  Streams"  fU.  S. 

Geological  Survey,  1970)  (29),  and  the  "Statistical  Summaries  of  Illinois 
Streamflow  Data"  (U.S.G.S.,  Water  Resources  Division,  1969)  (30).  The 
first  reference,  which  gives  a conplete  statistical  analysis,  was  used 

as  the  primary  source  of  low-flow  data,  and  the  second  reference  was  used 
as  an  auxiliary  source.  The  low  flew-  data  for  the  State  of  Indiana  were 
obtained  from  "Low-Flow  Characteristics  of  Indiana  Streams"  (U.S.G.S.  and 
State  of  Indiana,  1962)  (31). 

(b)  Where  flow  data  for  only  a few  years  were  av'ailable,  the  minimum 
recorded  seven-day  low  flow  was  used. 

(c)  Where  no  flow  data  were  available,  the  estimated  minimum  flow 
was  based  on  upstream  sewage  treatment  plant  effluent  flows,  ground  water 
flows,  and  vdiere  applicable.  Lake  Michigan  diversions.  Two- thirds  of  the 
sewage  treatment  plant  design  average  flow  was  used  in  determining  the 
minimum  flow,  reflecting  diurnal  and  daily  variations. 

For  comparison,  the  estimated  amount  of  pollutants  contained  in  the 
treated  domestic,  commercial  and  industrial  wastewaters  have  been  comjiuted 
assuming  that  advanced  treatment  plant  or  land  treatment  methods  were 
employed.  These  estimates,  together  witli  those  derived  from  Table  A-lV-2 
are  listed  in  Table  A-IV-3,  pennitting  some  comparison  of  the  relative 
degree  of  inpact  on  the  waterwav's. 

FINDINGS 

The  seven-day  ten-year  low  flew  was  determined  for  60  locations  in 
the  22  watersheds  identified  in  Figure  A-III-7.  I'orty-three  of  the 
points  are  gaging  stations  established  by  the  U.S.G.S.,  some  of  which  have 
been  abandoned,  and  seventeen  otlier  locations  were  chosen  at  points  where 
low  flow  data  may  be  required  during  the  stud>'.  Die  sixty  locations  are 
shown  on  Figure  A- IV- 2. 

The  tabulated  results  for  these  locations,  shaving  distance  from  river 
mouth,  in  miles,  drainage  area,  in  square  miles,  unit  flow,  in  cfs/sq.  mi., 
and  discharge,  in  cfs,  indicate  that  the  seven-day  ten-vear  low  flow  is 


TABLE  A-IV- 


Assuming  the  most  advanced  method 
*or  either  treatment  plant  method  or 
land  treotment  method 
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near  zero  at  most  of  the  sixt>'  locations.  Where  larger  low  flovvs  are 
encountered,  tliese  are  almost  without  exception  attributable  to  eitlier 
sewage  treatment  plant  effluent  flows  or  Lake  Michigiin  diversions  ffor 
actual  values  see  follcxving  Table  A-IV-4). 

WAITR  SUTPLY 

The  water  supply  deficiences,  both  present  and  future  reflect  tl:e 
capabilit)'  of  the  current  supply  source.  Tliat  portion  of  the  area 
presently  st^plied  from  kike  Midiigan  should  not  e.xjrerience  any  supplv 
deficiences  within  the  next  50  years.  It  is  only  in  the  nortiiueste rn  and 
western  portions  of  the  stuck'  area,  where  ground  water  aquifers  are  utilized 
as  a supply  source,  that  there  are  any  deficiencn-  problenrs.  In  these  areas, 
the  growth  and  its  resultant  usage  has  exceeded  the  aquifer  recharge 
capabilitv'  and  an  actual  mining  or  loss  of  resen^es  has  occurred.  Ihe  reuse 
potential  (to  safisfy  projected  groundwater  deficiencies!  of  the  highly 
treated  wastewater  is  directly  correlated  to  the  water  suf)ply  demand  of 
the  region. 

APPRDAQl 

In  order  to  identify  future  needs,  present  and  future  water  suj'plv 
demands  were  inventoried  for  the  watersheds  of  each  watercourse  cuid 
compared  with  available  supply.  With  respect  to  overall  water  bahmce 
it  was  assumed  that  a 3 billion  gallons  per  day  total  wastewater  flow, 

3,200  cubic  feet  per  second  diversion  from  Lake  Michigan  for  Illinois  ;uid 
as  required  for  Indiana,  tlie  sustained  yield  of  the  shallow  aquifer  plus 
the  yearly  runoff  through  retdiarge,  are  totallv  available  for  use.  Water 
supply  deficit  in  areas  where  groundwater  is  used  for  sujiply  are  defined 
in  terms  of  2020  needs.  Potential  recharge  areas  in  ;ind  aroinid  the 
study  area  are  located,  and  if  recharge  opportunities  permit,  the  recliarge 
capabilities  are  distributed  over  the  water  deficit  areas  using  some 
preliminary  strateg)’. 

The  primary  sources  of  information  are  professional  ex]ierience  of 
the  engineering  consultant  supplemented  by  Illinois  (32)  and  Indiana  (33) 
Water  Survey  reports  concerning  deficits  in  groundwater  sujiply  areas, 
together  with  soil  (34)  and  geologic  (35)  maps. 

The  results  are  presented  in  appropriate  map  format  where  such  is 
called  for,  and  in  other  formats  consistent  witli  the  information  tabulatid. 

••VSSIWPTICNS 

The  follc»^ing  arc  the  assuinitioas  utilized  when  jirojecting  water 
demands  and  deficits  for  the  period  of  1980-2020  in  the  studi-  area. 
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Table  A- IV- 4 Seven-day  Ten-year  Low  i low  for  each  Gaging  Station 
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Table  A-l\-4  Seven-day  Ten-year  Low  Flow  for  each  Gaging  Station 

(cont'd) 


North  Shore  Channel 

at  Llncolnwood,  Illinois  0.5  - - 538.0 


Table  A-IV-4  Seven-day  Ten-year  Low  Flow  for  each  Gagliig  Station 

(cont'd) 
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Table  A-IV-4  Seven-day  Ten-year  Low  Flow  for  each  Gaging  Station 

(cont'd) 


Table  A- IV- 4 Seven-day  Ten-year  Low  Flow  for  each  Gaging  Station 

(cont'd) 


Table  A-R  -4  Seven-day  Ten -year  Low  Flow  for  each  Gaging  Station 

(cont'd) 


-0875  Hart  Ditch  at  Munster 

Indiana 


Table  A-IV-4  Seven-day  Ten-year  L Flow  for  each  Gaging  Station 

(cont'd) 


Table  A-IV-4  Seven-day  Ten-year  Low  Flow  for  each  Gaging  Station 

(cont'd) 


Low-f!ov.-  based  on  sewage  treatment  plant  flows,  groundwater  flows,  and  where 
applicab.e,  Lake  Michigan  diversions. 


(a)  It  was  assumed  that  the  area  and  the  population  served  by  the 
public  water  simply  system  are  identical,  respectively,  with  the  area 
and  the  population  served  by  the  wastewater  management  system,  and  the 
future  inchistrial  water  demand  is  identical  with  the  indistrial  flow. 

G>)  The  per  capita  domestic  and  commercial  water  consuirption  for 
populations  served  by  public  water  systems  was  assumed  to  eqioal  the  per 
capita  domestic  and  conmercial  wastewater  unit  flews.  For  populations 
not  served  by  public  water  svpply  systems,  the  per  capita  consunption 
is  assumed  to  equal  80  gallons  per  day. 

(c)  Projected  water  demands  for  agricultural  and  livestock  uses 
are  assumed  to  be  nominal,  approximately  0.07  - 0.15  inches  per  year  over 
the  area,  and  are  dependent  upon  soil  characteristics  and  land  uses. 

(d)  The  portion  of  the  stuefy-  area  analyzed  for  projecting  ground- 
water  deficits  is  assumed  to  equal  that  portion  of  the  C-SELM  area  that 
is  not  presently  supplied  by  L^e  Michigan  waters . 

(e)  The  projected  groundwater  available  in  2020  from  natural  recharge 
and  mining  is  assuned  to  equal  the  Illinois  State  Water  Survey  projections, 
on  a township  basis.  The  water  deficit  for  this  analysis  is  then  assumed 
to  equal  the  projected  water  demands  minus  the  groundwater  available  from 
recharge  and  mining  as  discussed  above. 

FINDINGS 

The  water  consimpticns  in  gallons  per  capita  per  day  were  estimated 
according  to  the  degree  of  developnent  for:  (1)  The  City  of  Chicago; 

(2)  Inner  suburbs;  (3)  Outer  subinbs;  and  (4)  Rural  areas.  The  results 
are  shown  on  Figure  A- IV- 3.  The  estimated  water  demands  were  developed 
by  counties , and  townships , and  watershed  management  areas . The  results 
of  the  latter  are  shown  in  Table  A- IV- 5. 

Groundwater  si^ly  needs  were  identified  for  each  of  the  seven  counties, 
then  water  si?)ply  deficiencies  in  each  township  within  the  study  area 
have  been  estimated  by  comparing  the  water  demand  projections  and  the 
potential  yield  of  the  shallow  aquifers  plus  the  practical  sustained  yield 
of  the  deep  aquifers.  The  resulting  groundwater  deficits  for  the  townships 
in  the  year  2020  are  shown  on  Figure  A-IV-4. 

The  Illinois  State  Water  Survey  investigated  the  possibility  of  mining 
the  deep  sandstone  aquifer  and  concluded  that  proper  mining  management 
allows  more  water  taken  from  groundwater  storage.  Figure  A- IV- 5 shows 
estimated  deficits.  Based  on  a mathematical  model  study,  using  the 
shallow  aquifer  prodixtion,  the  sustained  yield  of  the  deep  aquifer,  and 
mining  of  the  deep  aquifer. 
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GALLONS  PER  CAPITA  PER  DAY 


FIGURE  A-EZ-3 
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PROJECTED  WATER  DEFICIENCIES  IN  2020 


FIGURE  A- 


Study  of  the  feasibility  of  artificial  groundu-ater  recharge  indicated 
that  recJiarge  pit  metliod  would  bo  a preferred  tedmiquc.  Preliminary' 
investigations  have  identified  1.  sites  within  and  near  tlie  C-SELM  area 
in  Illinois  which  appear  to  satisfy  the  criteria  for  artificial 
groundwater  recharge.  Tliese  areas  arc  shown  on  figure  A-lV-n. 

OPE.\  SPACE 


Tire  public  acquisition  or  zoning  conti'ol  of  open  space  within  C-SELM 
is  an  essential  element  in  order  to  allow  adequate  recreational  opportunity, 
preser\-e  ;md  enhance  natural  resources,  luul  nvike  planning  effective  relative 
to  future  urban  growth,  both  NIPC  cuul  U'dinHi  liavc  regional  open  space 
plans  for  their  respective  planning  areas. 

RiCREATICNAL  DEVELOPMiNT 

The  demands  for  in-close  and  a variety  of  general  recreational 
opportunities  have  grovvn  concurrently  with  the  increase  in  the  country's 
standard  of  living  and  tlie  shorter  work  week.  Ihose  activities  normally 
associated  with  rater  and  open-space  lands  are  in  particular  demand. 

Over  time  the  qualit>’  of  the  area's  streams  have  been  degraded  and 
usage  for  most  forms  of  water- related  recreation  including  fishing,  is  limited. 
The  lack  of  public  access  which  precludes  effective  usage  and  the  fact  that 
the  quantities  of  flows  are  insufficient  to  sustain  a wide  range  of 
activities  during  the  recreation  season  are  also  problems. 

The  problem  of  water  pollution  affects  all  aspects  of  water  usage. 

IV'o  of  the  most  critical  problems  are  the  sliortage  of  recreational 
facilities  and  the  diminution  or  loss  of  utilization  of  the  existing 
facilities  due  to  pollution.  Because  of  this  shortage,  recreational 
water  usage  is  even  more  sensitive  to  water  pollution  and  subsequent 
water  contamination.  Two  general  recreational  uses  are  defined:  whole 

body  contact  (swimming,  water  skiingj  and  limited  body  contact  (pleasure 
boating,  fishing),  llie  latter  groiqi  also  includes  aesthetic  enjovnent, 
such  as  driving  or  hiking,  picnicking  or  cycling  along  the  shoreline. 

Whole  body  contact  activities  require  high  quality  water,  paralleling 
that  of  pulilic  water  su(ipl>-  (according  to  a report  of  the  Select  (.ommittce 
on  .Natural  Water  Resources  of  tlie  U.  S.  Senate)  (.S7).  However,  liptired 
body  contact  activities  are  also  advcrselv'  affected  liy  low  qualitv’  water 
(decrease  in  aesthetic  value,  etc.). 

Of  the  ten  largest  metropolitan  areas  in  the  United  States,  tlie  Giicago 
I'kztropolitan  Area  has  the  least  amount  of  pulilic  open  space  - la.  5 acres/ 

1000  capita  (.'^8).  Cortparetl  to  .87  acres/lOOO  in  the  State  ol  Illinois 
(lowest  of  the  fi  ft>-  states),  it  can  be  seen  that  C-SEIAI  has  a serious 
recreation  problem,  originating  from  lack  of  space  ;ind  coni|)ounded  h\- 
pollution. 


A iv-:i 


Plans  to  resolve  this  problem  have  been  instituted  by  both  states  in 
C-SELM.  The  State  of  Illinois,  according  to  the  Illinois  EPA,  is  currently 
engaged  in  an  "aggressive  land  acquisition"  program.  More  than  20,000 
acres  have  been  added  within  a two  mile  drive  of  metropolitan  Chicago,  and 
state  owned  shoreline  has  nearly  doubled  (39).  The  United  States  has 
acquired  land  to  implement  the  development  of  the  Dunes  National  Lake  Shore; 
public  lake  shore  extending  13  mi.  from  the  Michigan  City  Corporate 
limits  to  the  Like-Porter  Line  (40).  However,  even  when  these  facilities 
are  fully  operational,  demand  for  recreational  space  will  still  exceed 
the  capacity  of  available  facilities. 

Tl\e  failure  to  incorporate  sufficient  open-space  lands  in  with  local 
residential  developments  has  reduced  the  amount  of  lands  available  for 
recreational  usage.  Tliis  limited  base  is  continuous!)’  being  reduced  with 
the  conversion  of  publicly  and  privately-owned  lands  to  other  forms  of 
urban  development.  Consequently  over-crowding  and  excessive  usage  is 
affecting  the  quality  of  recreational  experience. 

CK^ercoming  this  deficiency  in  recreational  opportunities  has  placed  an 
economic  burden  on  the  local  communities  and  counties . IVhat  lands  are  left 
require  an  excessively  hig)i  level  of  ejq^enditure  in  relation  to  the  nuirber 
of  people  which  can  be  effectively  served.  Furthermore  the  size  of  the  land 
parcels  that  are  left,  and  the  location  and  accessibility  by  the  conmunity 
all  limit  what  t>q)es  of  recreational  usage  can  or  should  be  provided.  For 
this  reason  inplementing  an  effective  open-space  program  and  utilizing  the 
flood  plain  for  recreational  rather  than  other  forms  of  development  are 
tlie  only  feasible  ways  of  meeting  this  need.  Still  the  size  and  t>qDes  of 
recreational  opportunities  which  can  be  pro’vided  will  limit  usage  and 
some  form  of  large,  conparatively  close-in,  regional-type  parks  will 
eventually  be  needed. 

IMLDLIFE  RESTORATICN  ANT)  CONSERVATION 

Ihe  urban  growth  has  been  particularly  severe  on  the  area's  wildlife 
resources.  Inss  of  habitat,  pollution  from  the  urban  area,  and  the  lack  of 
food  plots  tiave  all  contributed  to  the  loss  of  wildlife  and  the  associated 
recreational,  educational  and  interpretive  tvqje  programs. 

•An  educational  and  interpretive  program  can  be  established  by  controlling 
hind-use,  ;ind  setting  aside  natural  preserves.  One  good  example  of  this 
ty-pe  of  program  is  operational  at  Palos  Hills  Forest  Preserve  in  the  Illinois 
[lortion  of  C-SELM.  I;stablishing  rest  areas  for  waterfowl  and  separate 
hiuiting  areas  requires  large  tracts  of  land  for  both  management  and  safety 
re;Lsons.  Therefore,  areas  similar  to  regional  parks  outside  the  C-SELM 
boiDidary  will  be  needed  for  an  effective  wildlife  management  and  hunting 
program. 
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!The  economic  growth  enjoyed  by  the  Chicago  metropolitan  area  is  in 
part  attributable  to  its  being  the  center  of  a large  inter-model 
transportation  network.  The  conmercial  advantages  offered  by  waterborne 
navigation  are  particularly  significant,  especially  the  commodity  interchange 
between  the  Inland  System  (Mississippi  and  Chio  Rivers)  and  the  Great  Lakes 
traffic.  The  low- flow,  slack  water  system  on  the  Illinois  River  is  maintained 
by  a series  of  locks  and  dams.  As  traffic  grows,  so  does  the  need  to  provide 
, sufficient  lew- flow  augmentation  for  the  required  through  lockages. 

: To  meet  this  need  sufficient  flows  can  be  provided  from  either  Lake  Michigan 

diversion  and/or  discharge  flews  from  the  Metropolitan  Sanitary  District  of 
Greater  Chicago  plants. 

I The  present  Illinois  Waterway  provides  through  navigation  from  the 

Mississippi  River  to  Lake  Michigan  with  a minimum  diannel  depth  of  9 ft. 
and  a minimum  channel  width  of  160  ft.  Congestion  on  the  Waterway  is  a 
major  problem,  resulting  ultimately  in  higher  transportation  costs  and 
slower  deliveries.  Operation  of  locks  downstream  from  the  Port  of 
Chicago  depends  ipon  water  diverted  from  Lake  Michigan;  however,  diversion 
by  the  State  of  Illinois  is  limited  to  a 5 -year  average  annual  rate  of 
3,200  cfs  by  U.  S.  Sipreme  Court  Order.  (This  includes  all  withdrawal 
uses;  hence  increases  in  diversion  for  navigation  would  result  in  a 
proportional  decrease  in  municipal  and  industrial  use  of  Lake  Michigan 
as  a source  of  water  sipply.)  Water  quality  is  directly  affected  by  this 
interrelation  of  water  uses,  since  water  is  now  used  for  sewage  dilution. 

( The  greater  the  dilution  (i.e.,  volumes  of  water  vs.  sewage),  the  more 

effective  the  water  is  to  (1)  assimilate  the  waste  and  (2)  undergo 
natural  purification. 

ELECTRIC  POWER 

In  designing  wastewater  management  systems  energ>'  forecasts  are 
essential  both  in  terms  of  the  energy  requirements  of  the  system  itself 
and  in  terms  of  possible  synergisms  between  waste  treatment  and  energy 
production. 

APPROAQl 

Existing  and  projected  power  generation  requirements,  together  with 
the  waste  heat  dissipation  requirements  are  defined  for  the  study  area. 
Graphical  projections  of  the  future  energy  requirements,  evaporative 
cooling  requirements,  and  anticipated  wastewater  flows  arc  evaluated  for  the 
C-SELM  area  throu^  the  year  2020.  Attention  is  called  to  the  degree  of 
balance  between  wastewater  flows  and  evaporative  cooling  requirements  of 
this  projected  p)eriod.  The  interrelationship  between  power  generation  and 
heat  rejection  as  applied  to  present  and  anticipated  power  generation 
technology  is  discussed  in  the  Design  .Appendix,  togetJicr  with  the  relation- 
ship to  evaporative  cooling,  and  the  advantages  of  cooling  resen'oirs  over 
cooling  towers. 
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The  primary  sources  of  information  are  professional  experience 
supplemented  id.th  technical  literature  (41)  and  specific  inputs  from  area 
electric  utilities. 

-ASSUMPTICNS 

Tlie  follo\ving  are  a list  of  assunptions  utilized  in  the  formulation 
of  energv"  projections: 

(a)  Tlie  large  increases  in  energy  needed  in  the  next  50  years  will 
substantially  be  provided  by  generation  of  electrical  power,  and  this  will 
be  accompanied  by  a large  increase  in  demand  for  water  for  cooling  purposes. 

(b)  The  minimum  energ>’  demands  will  require  a doubling  of  installed 
capacity  every  10  years  for  the  next  30  years.  These  are  the  Federal  Power 
Conmission's  (FPC)  assumptions  based  on  a projection  of  the  energy  demands 
experienced  over  the  past  20  years,  including  an  allowance  for  decreasing 
population  growth  rates. 

(c)  The  minimum  commitment  of  power  conpanies,  estimated  for  the 
purposes  of  this  study,  to  install  generating  facilities  on  wastewater 
land- treatment  sites  would  be  65,000  MV  by  the  year  2020,  or  about  7 times 
the  present  level  of  power  production.  This  conpares  to  12  times  the 
present  levels  as  estimated  by  local  power  conpanies. 

(dj  The  unit  cost  of  the  capital  cost  of  wastewater  management 
system  was  assumed  at  $1.00  per  gallon  per  day  of  capacity.  The  unit  cost 
of  pa\Tnent  by  the  power  companies  to  the  wastewater  management  system  for 
site  and  cooling  water  was  assumed  at  $50  per  kilowatt  to  be  paid  after 
an  assumed  allocation  of  electrical  power  generation  capacity  of  5 KW  per 
capita  (associated  with  60  gallons  per  day  of  water  required  for  evaporation). 

FINDINGS 

Projected  power  requirements  curves  were  developed  in  terms  of 
megawatts  installed  capacity  and  per  capita  power  consunption,  shown  as 
curves  1,  2,  3,  and  4 on  Figure  A-IV-7,  for  the  study  area.  As  contrast 
to  these  curves,  curve  5 depicts  an  extreme  projection  made  by  Professor 
Cook  of  Texas  A 5 M University.  For  this  curve  to  be  realistic 
unprecedented  public  policy  changes,  calling  for  an  arbitrary  limitation 
of  consutrption  of  resources,  would  be  required. 

These  curves  indicate  that  the  minimum  commitment  of  power  production 
facilities  to  be  situated  at  wastewater  land- treatment  sites,  and  shown  as 
curve  (),  is  a conservative  estimate  to  be  used  for  computing  synergistic 
benefits. 

Ihe  following  Table  A-I\^-6  is  the  sumnar>’  of  the  maximum  likely  energy 
ase  per  person  per  year: 
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^O^ULATiON 

( IN  Million  s ) 

T55 

9 29 

9 24 

*C  1 

II  T 

12  IT 

MW/CAPITA 

1 39 

30 

49 

♦*  2 

T9 

99 
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TABLn  A-IV-6 


MAXIMJM  ENERQ'  USE  PROJECTED 


Comsumption  Category  KlVli/capita 

Residential  1^,000 

Conmercial  f,  Industrial  10,15S 

Electric  Transportation  ‘),375 

oovemmental  and  Other  3,490 


Total  40,000 


WV/capita 

4.9 

2.3 

1.8 

0.5 


9.5 


Tliis  9.5  KlV/capita  corresponds  to  the  consunption  shoun  on  the  abscissa 
of  Figure  A-IV-7  for  the  year  2020. 


WATER  QUALITY 

Mast  of  the  major  streams  witiiin  the  base  study  area  are  of  poor 
water  quality,  with  the  existing  lov-flow  characteristic  being  dependent 
upon  the  effluent  discharge  of  the  area's  seu-age  treatment  plants.  Many  of 
the  existing  sewage  treatment  plants  have  not  been  upgraded  to  meet  current 
State  or  Federal -State  Standards.  Furthermore,  present  stream  quality 
standards  do  not  require  the  capture  and  treatment  of  storm  water  runoff. 
Thus,  even  the  most  pollution  tolerant  forms  of  fish  life  at  times  have 
a difficult  time  sustaining  themselves  and  providing  a fishable  population, 
llie  streams,  particularly  after  heav>'  rains,  present  a human  health  hazard 
fran  the  sewage  that  is  by-paissed  into  the  streams. 

At  present,  the  quality  of  water  in  the  Illinois  River  System  varies 
from  good  to  sewrely  degraded.  Findings  clearly  shexv-  tliat  the  waste 
discharges  of  the  Chicago  Metrqjolitan  Area  are  a major  source  of  HOD  loads 
which  enter  the  streams  and  influence  the  entire  length  of  the  Illinois 
River  (1).  Organic  waste  loads  imposed  on  the  upper  tributary  system 
exceed  the  rivers  natural  capacity  for  waste  assimilation,  despite 
dilution  water  diverted  from  Lake  Michigan. 

Lake  Michigan  and  the  surface  streams  contain  numeroas  pollution 
tolerant  organisms.  Daily  concentrations  of  many  of  these  organisms  c;m 
and  do  reach  high  levels.  Of  these  organisms,  the  col i form  count  is 
generally  used  as  an  indicator  of  human- related  i)ollution.  William  L. 
Blaser,  past  director  of  the  Illinois  IPA,  ;innounced  tlie  results  of  a 
comiiuter  analysis  of  pollution  levels  in  Illinois  streants  in  1970  (bO). 
Measurements  at  89  of  218  stations  exceeded  water  quality  standards 
set  for  fecal  coliform  by  the  IPA.  I'ecal  coliform  are  organisms  that 
breed  in  the  intestinal  tract  of  warm-blooded  ;uumals  ;uid  are  used  as 
an  indication  of  bacterial  contamination.  Twenty- five  most  polluted  slre;uns 
were  identified.  Of  these,  20  are  in  the  studs-  area.  Ihe  quality  of 
water  in  these  streams  is  due  mainly  to  man-related  pollutional  loading"^; 
during  low  flow  periods,  total  system  flcM-  in  some  streams  consists 
chiefly  of  treated  sewage  effluent  and  industrial  waste  discharges. 
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Identification  of  existing  wastewater  flows,  their  character  and 
spatial  and  tenporal  distribution,  is  essential  for  definition  of 
base  water  quality  conditions.  Also,  treatment  and  water  conservation 
practices  and  trends  in  industry  have  great  influence  and  significance 
cai  and  for  any  wastewater  management  scheme. 

APPROACH 

In  order  to  achieve  hi^er  water  qualities,  existing  nunicipal  treatment 
plants  by  type,  collecticai  systems,  flow,  quality  of  effluent  and  service 
area  were  inventoried  for  each  of  the  watercourses  within  the  C-SELM  area. 

Future  sewage  treatment  plant  loadings  were  derived  from  this  inventory. 

Typical  effluent  qualities  are  identified  for  all  sanitary  treatment  plants 
(STP's),  including  any  reuse  features.  Significant  industrial  conponents 
of  nunicipal  facilities  were  identified  with  respect  to  quantity  and  quality. 

An  inventory  of  significant  existing  industrial  and  other  discharges 
to  surface  water  by  type,  flew,  and  quality  characteristics  for  each 
watercourse  from  Federal,  State,  and  local  sanitary  district  records, 
was  combined  with  the  inventory  of  municipal  plants. 

The  primary  source  of  information  was  state  records  of  Illinois  and 
Indiana  (61),  data  developed  in  the  C-SELM  feasibility  study  (21)  and  the  Corps' 
discharge  permit  application  program  (62). 

The  results  are  presented  in  a tabular  format  with  apprepriate  grotping 
and  breatkdewn  consistent  with  other  types  of  data. 

ASSUMPTIONS 

A number  of  asstnptions  were  utilized  in  develqjing  the  inventory  of 
nunicipal  and  industrial  flows  in  the  study  area: 

(a)  The  inventory  of  municipal  wastewater  systems  only  included 
plants  \diose  average  flew  was  10,000  gallons  per  day  or  greater;  industrial 
wastewater  treatment  discharges  to  surface  waters  were  considered  significant 
if  the  total  average  flow  exceeded  5 MGD;  miscellaneous  treatment  systems 
for  schools,  motels,  restaurants,  etc.,  were  not  included  in  the  inventory. 

It  was  extremely  difficult  to  get  effluent  data  from  smaller  industries, 
hence  the  5 MGD  cutoff.  Additional  study  would  be  necessary  after  selection 
of  a wastewater  management  system  for  inplementation. 

(b)  Mmicipal  waste  loadings,  with  the  exception  of  the  three  main 

Mstropolitan  Sanitary  District  of  Greater  Chicago  (^6DGC)  plants,  were 
based  on  average  concentrations  of  secondary  effluents  considered  typical 
of  treatment  performances  existing  in  the  study  area.  These  concentrations 
are:  Total  dissolved  solids,  400  mg/1;  Suspended  Solids,  25  mg/1;  Chemical 

Cbcygen  Demand,  60  mg/1;  5-day  Biochemical  Oxygen  Demand,  20  mg/1;  Total 
Nitrogen,  20  mg/1;  Total  Phosphorus,  8 mg/1;  Fecal  Coliform  Bacteria, 
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400  NWP/lOO  ml.  The  large  NSDGC  plants  were  not  considered  typical  due 
to  their  large  proportion  of  industrial  flow  (42%) , and  loadings  for  these 
plants  were  obtained  fron  data  presented  in  the  1970  MSDGC  Maintenance  and 
C^jeraticn  Department  Annual  Report. 

(c)  The  maximum  concentrations  of  other  critical  pollutants  parameters 

used  to  estimate  maximum  possible  loadings  were  based  on  performance 
capabilities  of  existing  systems.  These  concentrations  are:  Color,  0 

Platinum  - Color  Unit;  Max.  heat  discharge,  18°F  winter  increment;  Oils 

and  peases,  10  mg/1;  Phenols,  0.2  mg/1;  Boron,  1 mg/1;  Arsenic,  0.3  mg/1; 
^anide,  0 m^l;  Trace  Metals,  3 mg/1.  Trace  metals  were  considered  to 
include  aluminum,  cadmium,  chromium,  copper,  iron,  lead,  manganese,  and 
mercury. 

(d)  Information  reflecting  waste  solids  management  and  municipal 

effluent  reuse  potential  were  assumed  to  be  consistent  with  the  following 
references:  "Report  of  the  Conmittee  on  Water  Quality  Criteria"  (FWPCA, 

1968)  (63),  and  'Theories  and  Practices  of  Industrial  Waste  Treatment,"  by 
Nelson  L.  Nemeron  (Addison -Wes ley  Publishing  Co.,  Inc.,  Reading, 
Massachusetts,  1963)  (64). 

FINDINGS 

The  information  for  wastewater  facilities,  classified  by  22  C-SELM 
watersheds,  is  sunmarized  in  Table  A-IV-7  for  existing  nunicipal  wastewater 
treatment  facilities,  and  in  Table  A-IV-8  for  industrial  surface  wastewater 
discharges.  For  tabulated  results  of  individual  facilities  consult 
Tables  2-1,  and  4-1  of  the  Phase  I report.  That  report  also  presents 
tabulated  information  on  current  waste  solids  management  (Table  4-3),  and 
on  industrial  reuse  potential  of  municipal  effluent. 

B0TTO1  lEPOSITS 

Bottom  deposits  are  the  results  of  natural  processes  and  the  activities 
of  man.  In  many  of  the  study  area's  streams  large  accumulations  of  bottom 
deposits  exist.  These  deposits  may  be  potential  sources  of  pollution  for 
some  time  to  come,  even  after  sewage  effleunts  become  highly  purified  and 
non-polluting.  Without  adequate  knowledge  concerning  the  extent  and  nature 
of  these  deposits  it  is  not  possible  to  estimate  their  pollutional  effect 
or  to  dewlop  a management  scheme,  should  such  be  required,  to  eliminate 
them  as  potential  sources  of  pollution. 

The  accumulated  bottom  deposits  capable  of  sustaining  significant 
pollution  were  inventoried  for  each  C-SELM  watercourse.  Tlie  location, 
length,  breadth,  depth,  estimated  wet  weight,  and  volatile  solids  content 
of  the  deposits  are  defined  below. 

The  primary  sources  of  information  are  field  data  and  representative 
sajipling.  Sanple  sites  were  selected  on  the  basis  of  proximity  to  sewage 
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treatnient  plants,  mid  the  smiplcs  were  siilmiitted  to  a comj^etent  laborat on- 
in  plastic  or  comiarable  bags  which  vvould  assure  retention  of  their 
properties  for  volatile  solids  determination. 

Tile  results  are  presented  in  an  apprqiriatc  tai'uiai  format  accoit!j).mi led 
by  a suitable  map  showing  sanple  locations. 

ASSUNfl’IION^S 

Tlie  following  are  the  assunptions  utilized  in  fonnulating  data. 

(a)  It  was  assumed  that,  with  regard  to  tlie  estimation  of  liotlom 
deposit  volumes  in  the  water  courses,  the  depth  obtained  from  one  san^iie 

in  the  middle  of  the  stream  would  be  uniform  across  the  width  of  tlie  stream. 

(b)  Tlie  volume  between  two  sainiling  points  was  assumed  to  equal  the 
average  depth  of  eadi  sample  times  the  average  width  of  the  stream  times 
the  length  between  sampling  points. 

FINDINGS 

/\s  a general  summary  of  the  aesthetic  and  physical  appeariuice  of  tlie 
area  sampled,  the  Northshore  area  yielded  hea\y  organic  sludge  deposits 
acconpanied  by  septic  odors.  Tlie  central  area,  or  basicall)-  Kill  and  I>ui’age 
Counties  in  Illinois,  showed  significant  bottom  deposits  but  witli  diminished 
odor  problems.  The  bottom  deposits  in  Lake,  Porter,  and  LaPorte  Comities 
in  Indiana  were  generally  very  significant  in  extent  and  ap]ieartU  to  have 
a pronounced  oily  appearance  consistent  witli  a heavily  industrialized  area. 

These  cliaracteri zations  are  based  on  the  results  of  a field  siuiijding 
program  during  which  a total  of  72  saaples  were  collected.  .Analyses  of  tlie 
sallies  appears  in  Table  A-IV-9.  The  samjiling  locations  are  shown  on 
Figure  A-lV-8.  Tlie  volume  of  bottom  deposits  in  the  areas  sarpled  was 
estimated  at  520,000  cubic  yards.  The  sharpies  w-ere  analyzed  for  volatile 
solids  content  and  the  analysis  was  svpplemented  by  description  of  the 
sanpling  locations  as  well  as  visu'il  observ-ations  of  samjile  aiipearance  ;md 
estimations  of  depth,  length  and  width  of  bottom  deposits.  .No  supplemental 
biological  survey  information  was  available. 

CRTTIC./M.  POLUrfAVf  I,(i\Di.\C^ 

In  order  to  assess  or  otherwise  measure  the  environmental  effect  of 
pollutants  on  surface  and  grouiuival er  adi-quate  ledge  of  pollut.jit 
loadings  and  concentrations  is  essential. 

■M’PRO.Aai 

Tlierefore,  critical  pollutant  loadings  and  concentrations,  nji  .•  inai  ing 
from  sewage  treatment  plant  effluents,  arc  identified  for  key  reference 
points  on  each  watercourse  for  the  present  and  future,  these  loadings  and 
concentrations  are  devt'lqied  for  each  of  three  different  treatment  postures; 
existing  trcatnx'nt,  existing  effluent  st;indard,  , a’ld  ultimate  treatment  with 
present  teclmolog)'. 
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TABLE  A-IV-9 
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BOTTOM  DEPOSITS  & AQUATIC  SURVEY 
TABLE  A-IV-9 


Ash  Brown 


BOTTOM  DEPOSITS  (.  AQUATIC  SURVEY 


= illtl  i s i-'**!,,!  ■ 


I II  II  II”  I 

iiiilHi  ii  iiiy 


»1  s « « a i * R a ii » s t: : 3f  * *- • » « 
^||sa:xe<£Cta^a::£X3ii«3 


rr  ly  II 


ii.. 

, I|!H  » 

'I'jI;'?  j£iE 


'-■SV  \ 


/ 53  t 

^ V 03  «)««0a 

V ' 

f , /.J 

^ .i".  < 


« 03  • I • DO. 

\ 03  }»»• 


f ^ ^ ' 


tn  r ,7 

• ^ i 


. - "7  "' 

\-.N  $;.r 

. ) s 


♦ >— 


/~VJ 


(a)  The  base  flew  (that  flow  which  does  not  have  a treatment  plant 

as  its  source)  is  zero  at  lav  flow  conditions  in  Illinois.  This  assunption 
stems  from  the  findings  of  the  Minimum  Hydrologic  Flow'  inventory.  Tlie 
seven-day,  ten-year  low  flow  analyses  are  based  on  data  taken  some  time 
ago.  Since  that  time  the  base  flow  has  decreased  markedly.  Increased 
mining  of  ground  water,  vdiich  is  the  major  source  of  base  flow,  has 
caused  the  decrease. 

Tliere  has  been  no  obvious  change  in  the  base  flow  at  low  flow  conditions 
in  the  State  of  Indiana.  Thus  the  lav  flews  identified  were  judged  to  be 
adequate  for  Indiana  waterways,  and  the  difference  between  the  observed 
seven- day,  ten-year  lew  flav  and  the  total  flew  contributed  by  treatment 
plants  upstream  of  each  control  station  is  used  as  the  base  flow  of  that 
control  station. 

(b)  The  low  flav  for  each  treatment  plant  is  two-thirds  of  the  design 
average  flow  reflecting  daily  and  diurnal  flow  variations.  The  average 
treatment  plant  flows  used  were  derived  from  the  inventoried  STP  data. 

(c)  The  1990  lav  flow  projections  for  treatment  plants  are  derived 
as  follows: 

1990  flow  = 1990  population  in  TOP  x 1990  per  capita  flew  x 1970  flow  i 

1970  population  in  ’HVl’  1970  per  capita  flow 

flius,  it  is  assumed  that  all  treatment  plants  would  remain  at  the  same 
location  and  would  expand  in  proportion  to  the  local  population  growth. 

(d)  There  is  no  reduction  of  the  pollutants  due  to  natural  purification 
in  the  waterways  and  there  are  no  pollutants  introduced  from  Lake  Michigan. 

(e)  The  flews  of  dilution  water  diverted  from  Lake  Michigan  through 
Wilmette  Itirbor,  Chicago  Harbor  and  Calumet  Harbor  are  assumed  to  be 
137.3,  315.0  and  133.0  MGD,  respectively,  during  the  low  flow  period. 

(f)  Direct  industrial  flows  to  surface  waters  are  assumed  to  be 
absent  for  the  purposes  of  this  task.  Industrial  flows  are  accounted  for 
witliin  municipal  treatment  systems. 

(g)  The  existing  standards  effluent  quality  is  assumed  in  cases 
a and  c. 

FINDINGS 

Tlie  results  of  the  analysis  are  categorized  by  various  case  nuinbers 
characterizing  different  effluent  qualities.  Table  A-IV-10  shows  the 

(XJtential  changes  in  water  quality  that  would  result  from  inprovements  ! 

in  the  level  of  treatment  provided  at  municipal  treatment  plants  for  four  I 

stations  (12-1,  12-2,  10-1,  and  9-2)  to  demonstrate  the  pollutant  loadings  j 

in  the  Calumet-Sag  Oiannel,  the  Chicago  Siinitan-  ;md  Ship  C;inal,  ;ind  tlie  ] 

Desl’l nines  River.  J 
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(a)  The  base  flow  (that  flow  which  does  not  have  a treatment  plant 

as  its  source)  is  zero  at  low  flow  conditions  in  Illinois.  This  assumption 
stems  from  the  findings  of  the  Minimum  Hydrologic  Flow  inventory.  The 
seven-day,  ten-year  low  flow  analyses  are  based  on  data  taken  some  time 
ago.  Since  that  time  the  base  flow  has  decreased  markedly.  Increased 
mining  of  ground  water,  which  is  the  major  source  of  base  flow,  has 
caused  the  decrease. 

Tliere  has  been  no  obvious  change  in  the  base  flow  at  low  flow  conditions 
in  tlie  State  of  Indiana.  Thus  the  lav  flow's  identified  were  judged  to  be 
adequate  for  Indiana  waterways,  and  the  difference  between  the  observed 
seven-day,  ten-year  lav  flav  and  the  total  flov  contributed  by  treatment 
plants  upstream  of  each  control  station  is  used  as  the  base  flow  of  that 
control  station. 

(b)  The  low  flav  for  each  treatment  plant  is  two-thirds  of  the  design 
average  flow  reflecting  daily  and  diuinal  flow  variations.  The  average 
treatment  plant  flows  used  were  derived  from  the  inventoried  STP  data. 

(c)  The  1990  lav  flow  projections  for  treatment  plants  are  derived 
as  follovs: 

1990  Qow  = 1990  population  in  x 1990  per  capita  flow  x 1970  flow 
1970  population  in  TtVT>  1970  per  capita  flow 

Thus,  it  is  assumed  that  all  treatment  plants  would  remain  at  the  same 
location  and  would  expand  in  proportion  to  the  local  population  growth. 

(d)  There  is  no  reduction  of  the  pollutants  due  to  natural  purification 
in  the  waterways  and  there  are  no  pollutants  introduced  from  Lake  Michigan. 

(e)  The  flows  of  dilution  water  diverted  from  Lake  Michigan  through 
Wilmette  Harbor,  Chicago  Harbor  and  Calumet  Harbor  are  assumed  to  be 
137.3,  315.0  and  133.0  MGD,  respectively,  during  the  low  flow  period. 

(f)  Direct  industrial  flovs  to  surface  waters  are  assumed  to  be 
absent  for  the  purposes  of  this  task.  Industrial  flows  are  accounted  for 
within  municipal  treatment  systems. 

(g)  The  existing  standards  effluent  quality  is  assumed  in  cases 
a and  c. 

FINDINGS 

The  results  of  the  analysis  are  categorized  by  various  case  numbers 
characterizing  different  effluent  qualities.  Table  A- IV- 10  shows  the 
potential  changes  in  water  quality  that  would  result  from  improvements 
in  the  level  of  treatment  provided  at  municipal  treatment  plants  for  four 
stations  (12-1,  12-2,  10-1,  and  9-2)  to  demonstrate  the  pollutant  loadings 
in  the  Calumet-Sag  (ihanncl,  the  Qiicago  Siinitarv-  ;md  Ship  C;mal,  and  the 
DesPlaines  Riv'er. 
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TABLE  A-lV-10  POLLUTANT  LOADING  FOR  1970  (,  1990 


NA  - No  standards  are  applicable.  Concentration  typical  of  secondary  effluent 
IS  a.ss;med. 


These  stations,  shown  on  Figure  A-IV-9,  were  added  to  the  iirportant 
gaging  stations  where  lav  flou'  data  are  available  (locations  of  these 
are  also  shoim  in  the  figurej,  and  used  as  controlling  stations. 

ULTIMATE  WATER  QUALITY' 

Desirable  water  qualitv’  is  relative  and  beyond  constituent  levels 
non-harmful  to  the  environment  the  desirable  characteristics  depend  to 
a great  extent  ipon  the  ultimate  use  of  the  water. 

.\i>PROAQl 

The  expanding  and  changing  nature  of  our  understanding  of  what  comprises 
desiral:ile  water  qualit)'  is  discussed  and  ultimate  water  quality  is 
duiracteri zed  in  terms  of  the  best  scientific  evddence  presently  available 
(as  required  by  various  uses).  .Anong  the  uses  the  following  are  discussed: 
healthy  aquatic  ecosystem,  recreation,  domestic  and  municipal  water  simply, 
agriculture,  and  industrial  water  use  quality  requirements,  including 
cooling  water. 

The  primaiy'  sources  of  information  are  professional  experience 
supplemented  vdth  selected  literature  (42). 

The  results  are  presented  in  appropriate  format  consistent  with  the 
task  description. 


FINDINGS 


Table  A-IV-11  contains  a sunmar>’  of  ultimate  water  quality  goals  in  terms 
of  the  parameters  defined  for  the  C-SELM  stud>"  as  critical  pollutants.  For 
each  of  the  parameters,  the  critical  or  controlling  water  use  is  given, 
as  well  as  the  source  of  the  information. 
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TABLE  A-IV-11  ULTIMATE  WATER  QUALITY  GOALS 


Critical 

Polluiant 

Controlling  and 
Ultimate  Quality 
Criteria 

HHHHIH 

Refprerr«  Source 

COD,  mg/'l 

3-6 

Healthy  Aquatic  Environment 

Background  Concentration 
of  Relatively  Unpolluted 
Natural  Waters 

BOD,  mg/1 

1-2 

Healthy  Aquatic  Environment 

■■ 

Suspended  Solids,  mg/l 

NO 

Potable  Water  Objective 

Water  Quality  Criteria, 
FWPCA 

Dissolved  Solids,  mg/l 

500 

Potable  Water  Objective 

Soluble  Phosphorus,  mg/ 

'1  0.01 

Healthy  Aquatic  Environment 
and  Recreation 

NH,-N,  mg/l 

‘1 

Healthy  Aquatic  Environment 

European  Inland  Fisheries 
Advisory  Commission, 
Rome,  1970 

NOj+NO^-N,  mg/l 

10 

Potable  Water  Objective 

Water  Quality  Criteria, 
FWPCA 

Organic  N,  mg/l 

" 0.3 

Healthy  Aquatic  Environment 

Background  Concentration 
of  Relatively  Unpolluted 
Natural  Waters 

Heat,  Temp.  °F 

3 to  5°F  Increase 
Above  Background 

Healthy  Aquatic  Environment 

Water  Quality  Criteria, 
r-WPCA 

Oils,  Greases,  mg/l 

0.3 

Healthy  Aquatic  Environment 

Water  Quality  Criteria, 
FWPCA 

Phenols,  mg/l 

^0. 1 

Healthy  Aquatic  Environment 

Pathogens,  Virus,  mg/l 

0 

Potable  Water  Objective  and 
Recreation 

•• 

Trace  Metals*,  mg/l 

See  Individual 
Criteria  Below 

Potable  Water  Objective, 
Healthy  Aquatic  Environment, 
Agricultural 

•• 

Boron,  mg/l 

0. 5-1.0 

Potable  Water  Objective  and 
Agricultural 

■■ 

Arsenic,  mg/I 

0,05 

Potable  Water  Objective 

Cyanide,  mg/I 

0.02 

Potable  Water  Objective 

•Aluminum- 1 . 0 mg/l,  Cadmium-0.  005  mg.  ’l,  Chroml  jm-0.  02  mg  1,  Copper-  - 1.0  mg  1.  I.ead- 
0.05  mg/l.  Nickel  -‘O.!  mg/l,  Zinc-4  mg/l,  Iron-0.3  mg'l,  Manqanese-0. 05  mg '1  , Mercury--0. 
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SECTION  V:  PJANNINC  OIUirm’ES 


REGIONAL  STUDY  T 

The  Upper  Mississippi  River  Comprehensive  Rasin  Study  completed  in 
June,  1972,  is  a regional  framework  studv-  applicable  to  the  C-SEI>1  area 
and  is  intended  to  guide  the  development  of  water  and  related  land  resources 
within  the  entire  I^per  Mississippi  River  Rasin.  The  study  provides  a 
broad-brush  analysis  of  water  and  related  land  resource  problems  and  offers 
solutions  to  the  problems.  These  solutions  are  the  planning  guidelines 
for  achieving  the  "objectives"  (22). 

PLANNING  OBJECTIVES 

Various  regional  needs  and  problems  were  considered  prior  to  identi- 
fication of  the  particular  problems  applicable  to  specific  subregions  witliin 
the  Upper  Mississippi  River  Basin.  Water  Supply  and  Water  Oualit>'  Management 
considerations  included:  water  quality  management,  sustained  streamflow, 

municipal  water  supply,  industrial  water  supply,  agricultural  water  supply, 
thermal  power  cooling  water,  hydroelectric  power  water  supply.  Other  need 
considerations  were:  Navigation,  Recreation  (water-oriented  and  land- 

oriented),  Fish  and  Wildlife,  Aesthetic  and  Cultural  Areas,  Land  Use,  Related 
Land  Resource  Problems  (flood  and  sediment  damage,  watershed  protection  and 
management),  and  various  Health  Aspects  (public  water  supply  systems,  sewage 
treatment  plant  irrigation  water  quality,  shellfish  growing  and  harvesting 
waters,  recreation  area  development,  vector  control,  solid  waste  management, 
radiological  health,  and  air  pollution). 

OBJECTIVES  FOR  TIE  CHICAGO  METROPOLITAN  ARF.A 

The  Chicago  Metropolitan  Area  was  concluded  to  be  tlie  worst  problem 
area,  or  subregion,  within  the  Upper  Mississippi  River  Rasin.  Certain 
action  programs  were  recomnended  for  the  area,  including:  assuring  an 
adequate  water  supply  (particularly  in  sections  relying  on  groundwater), 
improving  water  quality,  providing  flood  and  sediment  damage  reduction, 
providing  additional  recreational  opportunitv',  improving  commercial 
navigation  routes,  and  preserving  the  environment. 

REGinNAl,  STUDY  II 

The  Great  Lakes  Rasin  Comniss ion's  principal  responsibility'  is,  in 
the  wards  of  the  Water  Resources  Planning  Act  of  1965,  to: 

"Prepare  and  keep  up  to  date... a compreheas i ve , coordinated,  joint 
plan  for  Federal,  State,  interstate,  local  and  non -governmental 
development  of  water  and  related  resources:  Provided,  tliat  the  plan 

shall  include  an  eimluation  of  all  reasonable  alternatives .. .and  may 
be  prepared  in  stages.” 
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The  study  orientation  is  ver>'  similar  to  that  of  the  Upper  Mississippi 
River  Comprehensive  Basin  Study,  which  is  to  identify  developments  to 
satisfy  needs  and  solve  problems  by  defining  planning  goals  or  objectives 
witliin  a specified  region.  Tfie  study  will  be  completed  in  Februar>"  1974. 

The  Chicago  Metropolitan  Area  is  a subregion  included  within  the  study 
area . 

The  background  information  phase  of  the  study  is  about  completed;  the 
pl;m  formulation  appendix,  which  will  require  some  additional  time,  will 
be  the  final  segment  of  tlie  report.  Some  specific  planning  objectives 
for  the  Q-iicago  Metropolitan  Area  have  been  tentatively  agreed  upon  (2.S) . 

Ihe  objectives  for  the  Chicago  Metropolitan  Area  include,  but  are  not  limited 
to:  providing  additional  recreational  opportinii t>' , assuring  adequate 
groundwater  supply,  improving  water  qualit>",  providing  flood  reduction, 
and  preserving  tiie  environment. 

PLANNING  OBJECTIVES  DEFINED  BY  RFGIONAI.  CCWIISSIONS 

Tlie  incorporation  of  development  policies  established  by  tJie  Northeastern 
Illinois  Planning  Commission  (NIPC)  and  the  Lake-Porter  County  Regional 
Transportation  and  Planning  Commission  (LPCRTPCj  will  guarantee  a reasonable 
pattern  of  development  for  the  C-SELM  study  area.  Both  planning  commissions 
encourage  growth  witliin  land  development  corridors  witli  convenient  access 
to  adequate  transportation,  public  and  private  sendees,  and  otlier  facilities 
iind  services.  The  spaces  between  tlie  corridors  would  be  predominantly  in 
open  space  uses,  sudi  as  recreation  parks,  golf  courses,  cemetaries, 
agriculture  or  the  like. 

DE  CQMI'RFIENSIVE  GENTIRAL  PI  AN  OF  NIPC  (24) 

(a)  Residential  Policies 

1.  Housing  suitable  for  all  Aimily  sizes  and  income  levels 
should  be  available  to  meet  consumer  demands  witliin  eacli 
developing  sector  of  tlie  six-count>'  area. 

2.  Intensive  residential  developments  including  apartments, 
townhoiises,  and  small  homes  should  be  located  within 
dev'elopment  corridors  close  to  mass  transportation  and 
business  centers. 

7>.  The  possible  role  of  "new  cities"  sliould  be  analyzed  in 
tenns  of  their  potential  for  relieving  growth  pressures  on 
existing  suburban  communities,  their  impact  on  the  central 
city  ;uul  otlier  advantages  ;md  disadvantages. 
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4.  nie  housing  inarkei:  in  all  parrs  of  the  area  .-/(ould  , titrate 
witliout  discrimination  due  to  national  orij’in,  race  or  religion. 

5.  Every  effort  should  be  made  to  improve  the  quality  of 
existing  housing  and  to  maintain  a high  standard  for  new 
construction. 

(b)  Open  Space  Policies 

1.  Large  permanent  areas  of  open  space  should  be  maintained 
between  each  of  the  several  development  corridors. 

2.  Major  open  spaces  and  especially  regional  parks  (including 
State  parks  and  county  forest  preserves)  should  be  located 
where  the  several  benefits  of  conserving  plant,  animal,  water, 
air,  mineral,  esthetic  and  historical  resources  may  be  realized 
in  combination. 

3.  Lands  unsuited  for  intensive  development  due  to  flooding, 
unstable  soil  conditions,  or  where  the  provision  of  essential 
public  services  and  facilities  is  difficult,  should  be 
maintained  in  suitable  open  space  use. 

4.  Future  development  along  the  Lake  Michigan  shorelines, 
and  other  lakes,  rivers  and  streams  should  make  provision 
for  the  maximum  use  of  these  areas  for  public  recreation. 

(c)  Transportation  Policies 

1.  The  construction  of  regional  transportation  facilities 
should  be  used  as  an  important  means  of  shaping  the  entire 
land  development  pattern  of  the  area. 

2.  Provision  for  shared  expressway  and  rail  facilities  or 
closely  parallel  rail  and  expressway  routes  should  be  continued 
so  that  within  the  development  corridors  there  will  be  a 
choice  of  travel  mode. 

3.  More  opportunities  for  interchange  should  he  established 
within  the  rail  network  and  between  rail  and  road  facilities. 

(d)  Policies  for  Regional  Centers 

1.  New  regional  shopping  centers  should  be  located  wdthin 
development  corridors  with  direct  pedestrian  access  to  public 
transportation  facilities. 

2.  New  major  centers  of  employment  should  be  located  on  sites 
within  development  corridors. 
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3.  New,  intensively  used  public  and  private  institutions 
and  centers  for  health,  education,  recreation,  or  cultural 
activities  should  be  located  witliin  development  corridors  on 
sites  convenient  to  mass  transportation  facilities. 

4.  Sites  meeting  tlie  above  location  criteria  but  currently 
occupied  by  obsolete,  vacant  or  dilapidated  structures  should 
be  rehabilitated  or  redeveloped. 

(e)  Natural  Resource  Policies 

1.  Urban  development  should  not  exceed  the  capabilities  of 
the  natural  resources.  Such  factors  as  water  supply, 
drainage,  stability  of- soils,  and  the  capacity  of  the  land, 
air,  and  water  to  absorb  waste  materials  safely  should  be 
given  prime  consideration  in  development  decisions. 

2.  Intensive  urban  development  should  be  directed  so  as  to 
avoid  flood  plains,  protect  ground  water  deposits,  and 
preserve  lands  particularly  suited  for  multi-purpose  resources 
management  programs . 

3.  Land  specially  suited  for  valley  or  upground  reserv'oir 
use  should  be  set  aside  for  such  use.  Certain  streams  and 
other  water  areas  should  be  preserved  in  a natural  state,  even 
protected  from  treated  waste  disposal  use. 

. 4.  Special  steps  should  be  taken  to  protect  areas  containing 

valuable  sand,  gravel  and  limestone  deposits  from  intensive 
urban  development  until  tlie  deposits  have  been  fully  exploited. 
The  appropriate  rease  of  sudi  lands  after  the  resource  has  l->een 
depleted  should  be  planned  in  advance. 

j 5.  Immediate  steps  should  be  taken  to  reserv'c  suitable  lands 

I for  present  and  future  refuse  disposal  needs  and  to  plan 

I the  ultimate  reuse  of  these  lands. 

6.  All  available  means  should  be  used  to  conser\’e  water 
resources  and  to  improve  and  maintain  the  quality  of  the  region's 
air  and  water  resources . 

I COMPRHUnNSIVI!  PIAN  1-OR  lllE  lJ\KE-IT)RTL’R  RI-CION,  INIUANA  ('7') 

(a)  Residential  I'olicies 

1.  Housing  suitable  for  all  family  sizes  and  income  levels 
should  he  available  to  meet  consumer  demands  within  each  suli 
i region  of  tlie  ei ght-coiuitv  area. 
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2.  Intensive  residential  developments  incluJinp  apartment 

and  townhouses  should  be  located  close  to  mass  transportation  and 
business  centers. 

3.  Ihe  possible  role  of  "new  cities"  should  be  analyzed 
in  terms  of  their  potential  for  relieving  growth  pressures 
on  existing  suburban  communities,  their  impact  on  the  central 
city,  and  other  advantages  and  disadvantages. 

4.  The  housing  market  in  all  parts  of  the  urban  area 
should  operate  without  discrimination  due  to  national 
origin,  race  or  religion. 

5.  Every  effort  should  be  made  to  improve  the  quality 
of  existing  housing  and  to  maintain  a high  standard  for 
new  construction. 

(b)  Open  Space  Policies 

1.  Large  permanent  areas  of  open  space  should  be  maintained 
between  intensive  development  areas . 

2.  Major  open  spaces  and  especially  regional  parks 
(including  state  parks  and  county  forest  preserves j should 
be  located  where  the  several  benefits  of  conserving  pl;int, 
animal,  water,  air,  mineral,  aesthetic  and  historical 
resources  may  be  realized  in  combination. 

3.  Lands  unsuited  for  intensive  development  duo  to  flooding, 
unstable  soils  conditions,  or  where  the  provision  of  essential 
public  services  and  facilities  is  difficult,  should  be 
maintained  in  suitable  open  space  use. 

4.  Future  development  along  the  Lake  Michigan  shoreline,  and 
other  lakes,  rivers  and  streams  should  make  provision  for 
the  maximum  use  of  these  areas  for  pitylic  recreation. 

(d  Regional  Centers  Policies 

1.  New  regional  shopping  centers  should  bo  located  witliin 
intensive  development  areas  witli  direct  pedestrian  access 
to  public  transportation  facilities. 

2.  New  major  centers  of  employment  .should  be  located  on 
sites  within  intensive-development  areas. 

3.  New,  intensively -used  public  and  private  institutions 
and  centers  for  health,  education,  recreation,  or  cultural 
activities  should  be  located  within  intensive  develnpimnit 
areas  on  sites  convenient  to  mass -transport  at  ion  facilities. 
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4.  Sites  meeting  tlie  above  location  criteria,  but  currently 
occupied  by  obsolete,  vacant  or  dilapidated  structures, 
should  be  rehabilitated  or  redeveloped. 


(d)  Transportation  Policies 

1.  Il:e  construction  of  regional  transportation  facilities 
should  be  used  as  an  imiiortant  means  of  shaping  the  entire 
land-development  pattern  of  tJie  region. 

2.  Provision  for  shared  expressway  and  rail  facilities 
or  closely  parallel  rail  and  exjircssway  routes  should  be 
continued  so  tliat  witliin  intensive -development  areas  there 
will  be  a ci'.oice  of  travel  mode. 

3.  More  opportunities  for  transfer  should  be  established 
witliin  tlie  rail  network  and  between  rail  and  road  facilities. 

(e)  Natural  Resource  Policies 

1.  Urban  development  should  not  exceed  tlie  capabilities  of 
tlie  natural  resources.  Such  factors  as  water  supply,  drainage, 
stability  of  soils,  and  the  capacit)’  of  the  land,  air  and  water 
to  absorti  waste  materials  safely  should  be  given  prime 
consideration  in  development  decisions. 

2.  Intensive  urban  development  should  be  directed  so  as 
to  avoid  flood  plaia^,  protect  ground  water  deposits,  and 
preserve  lands  part  icular  h'  suited  for  mul  t i -puTjiose 
resources  -m;inagcment  programs . 

3.  Land  specially  suited  for  valley  or  up-ground  reserv’oir 
use  should  tie  set  aside  for  such  use.  Certain  streiims  and 
other  water  areas  should  be  present'd  in  a natural  state, 
even  protected  from  treated  waste  disposal  use. 

4.  Sjiecial  steps  should  be  taken  to  protect  areas  containing 
valuable  sand,  gravel  and  limestone  deposits  from  intensive 
Lirb.an  develojiment  until  the  dejxisits  liave  been  fully 
developed.  The  appropriate  reuse  of  sucli  lands  after  the 
resource  has  been  depleted  should  bo  planned  in  atlvance. 

5.  Immediate  steps  siiouki  be  taken  to  reserve  suitable 
L'utds  for  present  and  future  refuse  disposal  needs  ami  to 
pl;ui  tlie  ultimate  reuse  of  tliese  lands. 

(i.  All  available  means  should  be  used  to  conserve  water 
resources  and  to  irniirove  and  maintain  tlie  qiialik’  of  tlie 
region's  air  ami  u.iter  resources. 
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PLm'INC  OBJECTIVES  - POTENriAI.  IA\D  TREA'IT't'NT  AREA;;  (BY  C0U?7iTJ 


Some  of  the  alternative  wastewater  management  strategies  will  rely  on 
the  land  treatment  or  "living  filter"  technology.  A soils  data  survey  was 
conducted  by  our  technical  contractor  to  determine  \diat  areas  nearby  or  within 
the  C-SELM  area  would  be  suitable  for  incorporation  into  the  land  treatment 
system.  Several  counties  adjacent  or  near  to  C-SELM  have  the  type  of  soils 
required.  These  counties  include:  McHenry,  Kendall,  Grundv’,  Kankakee,  Will 

and  Iroquois  Counties  in  Illinois,  and  Newton,  Pulaski,  Starke,  and  Jasper 
Counties  in  Indiana.  Since  the  land  treatment  system  will  effect  land-use 
in  the  area  if  incorporated,  some  attention  must  be  directed  toward 
the  plans  for  the  counties;  in  particular,  any  available  land-use  forecasts 
and  planning  objectives.  Unfortunately,  land  use  forecasts  for  areas 
exogenous  to  the  C-SELM  area  are  general.  The  following  paragraphs  identify 
available  information.  A more  detailed  analysis  of  these  areas  would  be 
necessary  should  a land  treatment  system  be  reconmended  for  inplementation. 
Available  data  sources  have  been  referenced;  additional  non -referenced 
data  represent  conclusions  drawn  from  formal  and  informal  contacts  with 
appropriate  planning  agencies  in  the  area. 

INDIANA  COINTIES  (NEW1W,  STARKE,  PULASKI,  JASPER) 

Since  all  of  the  counties  vdiich  may  be  involved  in  the  land  treatment 
system  fall  within  Indiana  Planning  Region  No.  1,  planning  objectives 
established  by  the  Lake-Porter  County  Regional  Transportation  and  Planning 
Conmission  (LPCRTPC)  will  be  extrapolated  to  include  these  counties.  The 
LPCPTPC  has  not  broadened  its  geographic  jurisdiction  to  include  the  five 
additional  counties  in  the  Northwestern  Indiana  planning  area.  However, 

LPCRTPC  has  been  under  pressure  to  broaden  its  geographic  jurisdiction 
and  may  do  so. 

ILLINOIS  COUNTIES  (McHENRY,  KENDALL,  GRUNDY,  KANKAKEE,  WILL  AND  IROQUOIS) 

McHenry  County 

Membership  in  the  Northeastern  Illinois  Planning  Coimission  (NIPC) 
usually  implies  that  the  planning  objectives  established  by  NIPC  are 
accepted  as  representative  of  each  member  county.  However,  recent 
meetings  with  McHenry  County  Planning  Commission  personnel  have  brought 
out  differences  in  planning  philosophy  at  the  working  level.  Although  the 
general  planning  objectives  of  NIPC  are  not  regarded  as  invalid,  there  are 
particular  aspects  within  each  county  which  are  undoibtedly  unique.  For  example, 
the  development  philosophy  of  NIPC  indicates  a strong  relationship  of 
growth  to  transportation  corridors.  It  is  interesting  to  note  tliat 
urban- related  growth  in  McHenry  County  should  occur  in  areas  alreadv’  slated 
for  urban  development;  (e.g.  those  areas  with  sewers,  streets,  communication 
lines).  This  growth  policy  has  been  adopted  by  the  McHeniy  Count>’  Planning 
Oommission. 
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Iraiuois  County 

The  Iroquois  County  Regional  Planning  Commission  will  identify 
goals  and  policies  for  at  least  the  following  items:  housing, 

business,  natural  resources,  and  aesthetics  of  the  region.  Iroquois  County 
completed  a planning  stud>'  in  IP 72  which  defined  housing  and  solid  waste 
disposal  planning  objectives  (2b] . Existing  and  projected  demand  for  housing 
should  not  require  an  intensive  home  building  prognim  at  Lhis  time.  However, 
the  County  should  take  appropriate  steps  to  satisfy  at  least  the  existing 
demand  as  soon  as  possible.  Identification  of  a specific  set  of  housing 
goals  should  be  acconplished  in  1973;  the  information  is  not  available  to 
date. 

Solid  waste  disposal  methods  involve  collection  and  transport  to  a 
volume  reduction  process  or  to  a landfill  area.  The  landfill  method  is 
the  recommended  method  of  disposal. 

Kendall  County 

The  Kendall  County  Regional  Planning  Commission  prepared  an 
Interim  Report  in  February,  1972  (26).  The  report  recommended  a 
development  plan  for  the  County  consisting  of  four  elements:  land  use 
plan,  transportation  plan,  community  facilities  plan,  open  space  and 
recreation  plan.  The  regional  land  use  plan  is  oriented  toward  the  year 
2000.  Three  basic  planning  objectives  are  highlighted:  regulation  of 

land  use,  protection  for  structural  safet>-  and  against  fire  hazards,  and 
protection  of  public  health.  The  following  criteria  are  used: 

Residential  Areas 

1.  Residential  uses  should  be  located  in  neighborhood  environments, 
free  from  noise,  odor,  dirt,  and  heav>'  traffic. 

2.  Zoning  for  residential  use  should  recognize  that  a healthy 
living  environment  requires  protection  from  commercial  and 
industrial  uses. 

3.  Land  overcroivding  should  be  avoided  in  order  to  imiintain  stable 
neighborhoods,  prevent  problems  of  congestion,  preserve  a desirable 
degree  of  openness  and  attractiveness,  tind  to  discourage  the 
blighting  influence  of  over-ased  property.  Multiple  family  use 
should  be  permitted  where  adequate  qien  space  and  facilities  can 

provided. 

Central  Commercial 

1.  The  development  of  attractive,  efficient  ;md  functional  ba'^iness 
areas  will  be  accomi^lished  by  estiililishing  ade^]uate  but  limited 
areas  for  the  bicsiness  uses,  encouraging  diversification  of 
av'Tiilable  goods  and  sendees,  discouraging  scattering  of  aiiprq>riatc 
central  district  functions,  and  encouraging  tlie  maximum  ase  of  older, 
stable  areas  through  the  rebuilding  of  obsolete  structures. 
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2.  Relationships  between  residential,  commercial  and  industrial 
uses  should  be  proved,  by  prohibition  of  conflicting  land  uses 
and  by  elimination  of  nuisance  characteristics. 


3.  New  business  uses  will  provide  adequate  parking  and  loading 
facilities  for  their  operations,  including  employee  parking. 

Existing  business  areas  should  jointly  develop  off-street  parking 
facilities  to  provide  greater  attractiveness  to  reduce  traffic 
congestion. 

(Xttlying  and  General  Commercial 

1.  Strip-type  commercial  development  will  be  discouraged  but, 

\diere  permitted,  should  be  controlled  witli  adequate  off-street 
loading  areas  and  combined  street  entrances. 

2.  Neighborhood  shopping  areas  should  be  planned  in  growtli 
areas.  These  centers  can  provide  convenience  goods  for  a limited 
segment  of  the  population,  catering  to  both  walk-in  and  automotive 
traffic.  These  centers  should  be  located  witli  careful  consideration 
of  traffic  patterns,  surrounding  land  uses,  and  trade  areas. 

3.  If  and  when  growth  demands,  a larger  shopping  center  might  be 
developed.  This  center  should  have  controlled  access  to  a major 
traffic  artery,  with  well-planned  parking  areas  and  circulation 
patterns . 

Industrial  Areas 

1.  Areas  with  good  rail  and  highway  access  will  be  preserved 
for  future  industrial  developnent. 

2.  Existing  industries  should  be  encouraged  to  consider  their 
future  expansion  needs,  perfiaps  making  vacant  land‘d  available 
for  new  uses . 

3.  Establisliment  of  industrial  districts,  providing  sites  ;ind 
facilities,  and  possibly  shell  buildings  should  be  encouraged 
through  utilit)’  extension  policies,  coning  and  sulidi  vis  ion  controls, 
and  local  financing  agencies. 

4.  Industries  should  provide  adequate  off-street  parking  :uid 
loading  space  for  tlieir  operatioas.  Circulation  through  minor 
residential  streets  should  be  avoided,  with  controlled  access 
to  major  highways. 

Open  Space  Standards 

1.  To  provide  adequate  space  for  the  enjovanent  of  recreation. 
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2.  To  enhajice  the  living  envi rormx’nt  of  our  urban  and  suburban 
areas , 

3.  To  provide  a measure  of  the  required  land  which  should  be 
provided  to  meet  tlie  needs  of  the  present  population. 

4.  To  establish  a goal  for  the  people  and  the  government  to 
serve  the  future  population. 

5.  To  provide  a quantit>'  of  needed  land  witliin  given  communities 
and  areas  of  tlic  count)'  as  a basis  for  programming  the  acquisition 
and  development  of  needed  open  space  and  recreational  facilities. 


* 
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ShCi'lON  VI:  PLVJNINd  RES IRI Cl' IONS  FOR  IVATbR  MWAGIAS^T 


Certain  institutional  restrictions  on  water  management  in  the  C-SF.1A1 
area  are  of  interest  to  long-range  water  resource  management  planners.  Of 
particular  concern  is  the  restricted  diversion  of  water  from  Lake  Michigan 
in  the  Illinois  portion  of  the  study  area. 

RESTRICTIONS  PLACED  OK  USE  OF  LAKE  MKHICAK  WATERS 

Indiana  must  return  all  waters  diverted  from  Lake  Michigan  for  its 
domestic  usage;  quality  restrictions  are  applied  to  the  returned  waters. 
Illinois  diverts  water  from  Lake  Michigan  doiMi  the  Illinois  Waterway;  the 
amount  of  this  diversion  is  restricted  to  3,2U0  cfs.  According  to  the 
U.  S.  Supreme  Court  Decision  of  12  June  1967  (43),  (in  the  case  of 
Wisconsin  et  al  vs.  Illinois  et  al.;  Michigan  vs.  Illinois  et  al , ; New 
York  vs.  Illinois  et  al;  and  Illinois  vs.  Michigan  et  al) : "It  is  ordered, 

adjudged,  and  decreed  that: 

The  State  of  Illinois  and  its  municipalities,  political 
subdivisions,  agencies,  and  instrumentalities,  including  among 
others,  the  cities  of  ^icago,  Evanston,  Highland  Park,  Highwood 
and  Lake  Forest,  the  villages  of  Wilmette,  Kenilworth,  Winnetka, 
and  Glenco,  the  Elmhurst-Villa  Park-Lombard  Water  Commission,  the 
Chicago  Park  District  and  the  Metropolitan  Sanitarv'  District  of 
Greater  Chicago,  their  employees  and  agents  and  all  persons  assuming 
to  act  under  their  authority,  are  hereby  enjoined  from  diverting  any 
of  the  waters  of  Lake  Michigan  or  its  watershed  into  the  Illinois 
Waterway,  whether  by  way  of  domestic  pumpage  from  the  lake  the  sewa ge 
effluent  derived  from  which  reaches  the  Illinois  Waterway,  or  by  way 
of  stoim  runoff  from  the  Lake  Michigan  watershed  which  is  diverted 
into  the  Sanitary  and  Ship  Canal,  or  by  way  of  direct  diversion  from 
the  lake  into  the  canal,  in  excess  of  an  average  for  all  of  them 
combined  of  3,200  cubic  feet  per  second..." 

THE  MULTI  -government  STRULTURl, 

The  major  obstacles  to  institutional  modification  witnin  the  C-SEIA1 
area  are  the  conplexity  of  the  governmental  structure  whidi  exists  within 
the  area  and  the  public  attitude  towards  regionalism. 

ILLINOIS 

Illinois  has  more  local  government  units  tlian  any  otlier  state  and 
the  number  of  these  political  units  is  greatest  in  the  state's  six  northeastern 
counties.  The  sheer  number  of  counties,  toivnships,  municipalities  and 
special  districts  makes  any  attenpt  at  institutional  modification  complex 
and  difficult  from  a political  standpoint. 
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Furthermore,  there  is  a new  movement  towards  home  rule  within  Illinois 
A new  Constitution  approved  in  1970  institutes  the  home  rule  concept  in 
Illinois  and  grants  local  governments  wide  author i t>’  to  exercise  power 
and  perform  functions  relating  to  local  affairs.  Although  there  is 
legislation  in  Illinois  which  allows  planning  and  wastewater  management 
at  the  regional  level,  the  nei\  Constitul  ion  demonstrates  that  there  is 
a strong  sufiport  for  liome  rule.  Tliis  belief  could  make  imiilementat  ion  of 
a regional  plan  difficult. 

.\nother  critical  factor  which  must  he  faced  if  existing  institutional 
arnmgements  are  to  he  modified,  is  the  puli  lie  attitude  towards  regional 
institutions.  .An  examjile  ot  tiiis  attitude  is  the  oiiposition  towards  Ml  I’d 
from  those  who  envision  tlie  commission  as  a possible  super  government 
tlireatening  local  autonoim'.  Although  ,\']PC  is  limited  to  an  advisor)-  role, 
an  organization  (Save  the  Suliurhs)  dedicated  to  fighting  .\1PC  has  sprung 
up  in  the  suburlis  in  the  North  Shore  area.  I'urtheimore,  hills  aimed  at 
abolishing  ,NIP(i  are  introduced  at  almost  ever)-  session  of  the  Illinois 
legislature. 

Opposition  to  regional  government  or  regional  planning  is  not 
restricted  to  the  C-SELNI  Area  alone,  however.  In  F'ehnian-  19i’2,  the 
Central  Illinois  Mayors'  Association  adopted  a resolution  asking  the 
General  .Assembly  to  take  away  the  Illinois  Pollution  Control  Board's 
power  to  lev>-  fines  and  issue  cease  and  desist  orders.  Ihe  .Association 
believes  that  these  [Xiwers  should  he  given  to  the  circuit  courts, 
presumably  because  the  courts  are  more  in  tune  to  local  needs  and  interests 

INI)  LANA 

.Although  Indiana  law  provitles  for  as  man)'  t)-pes  of  local  goveniments 
as  docs  Illinois  law,  tlie  numlier  of  local  governnx'nts  is  not  as  great 
in  Indiiuia.  F'urthennorc,  Indiana  is  not  a home-rule  state  and  therefore 
local  governments  in  Indiana  are  not  as  independent  as  is  the  case 
in  Illinois. 

Also  of  significance  is  the  fact  that  until  n'centlv,  1,1'CRIPC  has 
not  been  involved  in  studying  the  regional  wastwater  probk-ms  of 
Northwestem  Indiana.  At  the  same  tniK',  l.l’CRTPC  ha-  not  broadened  its 
geographic  Jurisdiction  to  include  the  five  atkiitional  counties  in 
Northwestem  Indiana  whicli  are  witliin  the  State  Planning  and  I)i.'velopment 
Region  1.  However,  LPCRIPC  has  been  undc-r  pn'ssui'e  to  broaden  its 
geograph ic  i ur i sd ict ion . 


IVIhRSTAn: 


Ihere  are  two  critical  t'actnrs  whicli  ■ taml  as  obstack-s  to  in-titution 
modification  ruid  which  are  a result  of  the  inti-r- tate  nature  of  tlu- 


C-SELM  area.  The  first  critical  factor  results  from  the  fact  that  the 
C-SELM  study  area  conprises  portions  of  n,o  states  and  therefore  may  require 
the  creation  of  a hi -state  regional  agenc>-. 

Because  Indiana  and  Illinois  have  separate  political,  goverruncntal 
and  economic  systems  there  could  be  problems  in  forming  an  institiition 
with  authorit)'  to  act  in  both  states. 

The  second  critical  factor  is  of  a legal  nature  and  involves  the  compact 
clause  of  the  U.S.  Con‘=titution.  Ihe  co.npact  clause  (Article  I,  section  10, 
clause  3)  provides  that  "No  state  shall  without  the  consent  of  Congress.... 
enter  into  any  agreement  with  another  State  or  witii  a foreign  power"  (65). 

The  compact  clause  does  not  apply  to  a matter  whicli  is  of  local  conceni 
only.  For  example,  an  interstate  agreement  to  engage  in  compirehensi ve 
planning  would  probably  not  require  Congressional  approval  as  long  as  tlie 
agreement  did  not  attenpt  to  m^e  plans  binding  upon  tlie  participating 
members  or  the  federal  government.  On  the  other  hand,  consent  probably 
would  be  required  in  the  case  of  an  agreement  to  imr>lcment  an  interstate 
wastewater  treatment  plan  because  of  the  Federal  interest  in  pollution 
control.  Evidence  that  sudi  an  agreement  would  recpiire  tlie  approval  of 
Congress  is  furnished  by  Title  33  USC  Section  1154  (b),  whicli  reads  as 
follows  (66): 

"The  consent  of  the  Congress  is  hereby  given  to  tivo  or  more 
States  to  negotiate  and  enter  into  agreements  or  compacts,  not  in 
conflict  with  any  law  or  treaty  of  the  United  States,  for  (1) 
cooperative  effort  and  mutual  assistance  for  the  prevention  and 
control  of  water  pollution  and  the  cnforccnK'nt  of  tlieir  respective 
laws  relating  thereto,  and  (2)  tlie  establishment  of  sucli  agencies, 
joint  or  otherwise,  as  they  may  deem  desirable  for  making  effective 
such  agreements  and  comjiacts . No  such  agreement  or  comjiact  shall  be 
binding  or  obligatory  upon  any  State  a party  thereto  imless  and  luitil 
it  has  been  approved  by  tlie  Congress." 

FRACWIiNTATION  OF  MANACJTeiT  ACTIONS  fPlAWTNC  VS.  IMI’l.l■M^TATIO.\) 

At  present,  tliere  are  several  regional  institutions  in  the  C-S1■.1.^1 
area,  but  none  has  sufficient  authori t>'  and  Jurisdiction  to  effectively 
control  the  operation  of  a wastewater  management  system  for  tlie  entire 
area.  At  the  interstate  level,  the  Interstate  Planning  ('ommittee 
authorized  to  consider  all  planning  and  development  problems  affecting 
the  Chicago-Garv'  area  but  has  no  regulatory  or  enforcement  authont)’.  At 
the  regional  level,  tlie  Northeasteni  Illinois  Planning  Commission  (NTPC) 
and  the  bake  Porter  County  Regional  Transportation  Commission  (ITATITPC) 
have  conprehens i ve  planning  authori  t>'  but  no  power  to  imjilement  plans. 

Both  Illinois  and  Indiana  have  regulator)'  agencies  at  the  state  level. 

In  Illinois,  the  Illinois  Pollution  Control  Board  ami  the  bnvi rtnimental 
Protection  Agency  regulate  treatment  facilities  and  promulgate  water 
quality  standards.  Ihe  Indiana  Stre.'im  Pollution  Control  Board  and 
Environmental  Managemc'nt  Board  perform  similar  fimctions  in  tliat  state. 
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In  order  for  these  regional  planning  institutions  to  fulfill  the 
requirements  of  regionalization  several  modifications  would  be  necessarv'. 
First,  there  is  a need  to  develop  unilbnn  ohiectives  for  wastewater 
management  in  the  Illinois  and  Indiana  portions  of  tlie  area  and  to 

coordinate  enforcement  of  these  standards.  Ihis  could  be  accomplished 
by  an  interstate  agreement  between  state  regulator)'  agencies.  Second, 
regional  planning  agencies  need  autliority  to  implement  regional  water  and 
land  resource  plans  or  to  coordinate  tlie  implementation  of  plans  by  local 
institutions.  If  local  agencies  cannot  be  required  to  coordinate  the 
planning,  construction  and  operation  of  their  facilities  at  the  regional 
level,  then  implementation  of  an>'  teclinical  alternative  will  be  difficult. 
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ajRRJAT  POI.I.IJTTON  .-\RAT13!];.\T  OPFRATKA'S 

The  existing  municipal  wasteuatcr  treatment  plant  operating  data  are 
presented  in  Table  A-\’TI-1.  TreatiTX'nt  of  municipal  waste  is  secendan-  in 
alnxist  all  cases,  tx-jii cal  1 resulting  in  a RA-PO".  reiluction  of  the 
biodiemical  ox>gen  dem.uuling  (bi'ni  waste  and  -asiwnded  solids  iSS)  entering 
the  system.  i1ie  Table  i^  based  on  a compilation  of  data  from  several 
sources  including  treatment  plant  o]ieraling  re[xTrts  on  file  with  the 
Indiana  State  Hoard  of  Ileaitii  (41),  in“()  annual  opi-rating  I'opi'i't^  for 
the  Met  ropol  1 tan  "'■uiitan'  Ibstrict  of  Tivater  bhi^ago  (^lSll(;^:|  (45)  and 
bloom  Township  S;uiitarv  Ihstnct,  tiie  Xortliea- teni  Iiliiioi:  i'i>nmission 
wastewater  plans,  ‘'tate  of  Illinois  Siuiitaiw  Hater  Heard's-  IP”''  tiata 
book  on  wastewater  treatment  wor.ss  (4u)  aiui  pri\ate  correspoiukaice  \\  i tb 
treatment  plant  otticials.  I'al'ile  A lA'-"  summarized  existing  municipal 
wastewater  treatment  faci 1 i ti es . 

l^lLl.l/r.A.Vr  SOURQIS 

tXitfalis  in  tlie  study  area  are  of  tliree  types;  Storm  water,  '’lunicipal 
sev\age,  and  industrial  waste.  Althougli  the  current  trend  is  towards 
separation  of  storm  and  sanitarv  sewers,  most  of  the  stonii  water  and 
sani  tarv  sewers  in  the  stud\  area  are  combined  witli  sanitarc  waste  sewers. 
Indicative  of  tlie  magnitude  of  the  problem  causeil  b\-  the  combined  sewers 
is  the  vast  number  of  oveiflow  points.  For  e.xample,  there  are  over  4(H) 
overflow'  points  from  the  300  sq . mi.  area  of  combined  sewers  in  the  'IslKlf 
system  i li . Ihe  combined  sewers  s[iill  their  content  , wheneier  the 
combined  flow  of  waste  luid  storm  water  e.xceed  the  canaci  t\'  of  the 
sewer.  Tl;e  flow  in  excess  of  sewer  capacitx-  is  released  untreated  tc'  the 
lake  .'uwl  streams,  accointing  for  at  least  .50  jiercent  of  the  pollutant 
load  to  tlie  U'atenwn-  (TMHK'  estimate). 

Ihe  October  flood  of  l‘)54  is  ;ui  extreme  exami'le  of  the  pollution 
that  c;ui  result  from  combining  stom  water  aiwl  -.anitaiw  sowers.  In 
hours,  sev'en  indies  of  raintall  causoil  main  of  the  local  streaiiw  to 
overflow  their  banks.  Flow  at  l.ockpnrt  averagtwl  .'1,00(1  cf'.  foi  43 
consecutive  hours.  Ihivat.s  of  additional  flooding  aiuI  ( onuaiuent  la  1 
liamage  in  downtown  Chicago  necess  i tat  iwl  opening  tlie  loci  - t<'  lake' 

Miciiigiui  to  relieve  the  swolle-n  I'hieago  Itiwr.  \ sewage  i a i ni  a I T nmol  I 
flow  of  8,000  cfs  for  4 hours  was  re'Ie'.ased  to  lake'  'lieliigan. 

Altlioiigh  present  pedio  is  to  rvli'.ase  oea-rl  low  .il  locii'oi'l,  la  lexi  e- 
of  {Hil  liiteel  waters  to  the  Lake-  ha-  eickiirre-d  e>n  .e  ve-ii  evca-ien  i lu  e tlie- 
IPS')  flootl.  niis  purjioseful  re'lease'  is  nee  e -.-- 1 tat  t d wlu-ne-M'i  the- 
lix'elt  nil  i ca  1 1 ovi'rtaxe-d  Pi\ci  and  ('anal-  begin  t"  -well  aiif  '-f  f'le-ii  u.ial- 
aiiel  spill  into  aeljacent  ^ i'i’X’'.uui  t le  - . \ tvpi^al  sumi  iiw-v!  n.  t i- 
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CSTIMATCO  WASTE  LOADINGS  (LBS''UAY) 
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ESTIMATED  WASTE  IjOADINGS  (LftS/QAT) 


To  iottan  ChaviicAl 
p'atiaitation  ««uia* 


EXISTING  MUNICIPAL  WASTEWATER  TREATMENT  EACILITIES 


tSTl  UjAOINGS  (US  riAY> 


pj  . Creek  M.  - Mill  Creek 


the  area  tributarv’  to  tlie  MSDGC  Calumet  Plant  on  tlie  soutli  side  of  Cliicaj’O. 
TTie  combined  sewer  system  is  designed  to  deliver  dry  weather  flow  to;m 
interceptor  sewer  whidi  conveys  the  flow  to  the  treatment  plant:  but 
rainfalls  of  only  1-1/2  to  2 times  dr\'  weather  flows,  not  an  uncommon 
occurrence,  may  result  in  overflows  to  the  waterways  f47) . A sanitarx- 
district  com{:)uter  model  utilizing  actaal  data  for  tJic  area  had  the 
following  results.  For  a year  witli  a normal  amoiuit  of  precipitation, 
frequeno’  of  overflows  was  estimated  at  35  occurrences,  resulting  in 
nearly  9 billion  gallons  of  combined  sewer  overflow  entering  the  streams. 

Ihis  overflow  is  estimated  to  have  a ROD  loading  of  6.2  million  lbs.  ;md  a 
SS  loading  of  31  million  lbs.  The  area  under  discussion  represents  only 
62  sq.  mi.  of  tlie  300  sq.  mi.  combined  sewer  area.  Uhen  tlie  combined 
sewer  overflows  of  tlie  remainder  of  tlie  2,600  sq . mi.  stuch'  area  is  added, 
togetlier  witli  tlie  separate  storm  water  reaching  the  streams  untreated  and 
with  a high  initial  flush  of  BOD  and  .SS,  botli  the  magnitude  and  significance 
of  controlling  overflows  is  apparent.  Although  both  the  States  of  Illinois 
and  Indiana  require  elimination  of  storm  sewer  overflows,  general 1>’  by 
mid- 1977,  tliis  is  quite  a momentous  task  for  tlie  municipalities, 
requiring  much  researcli,  design,  and  funding. 

RELATED  PROBLEMS 

In  addition  to  municipal  and  industrial  vvastc  loads,  the  presence  of 
less  noticeable  forms  of  pollutant  sources  adds  significantly  to  the 
complexity  of  the  pollution  problem.  For  example,  indiscriminate  use  of 
septic  tanks,  cesspools,  and  individual  sewage  disposal  systems  hava^ 
caused  severe  pollution  in  some  areas,  particularly  \>jhen  liquid  wastes  arc 
added  to  the  natural  surface  runoff  prior  to  adequ.ate  assimilation. 

Oxidation  lagoons,  improperly  managed  refuse  disposal  sites,  and  landfills 
are  sources  of  organic,  chemical,  and  bacteriological  {xillution.  Surface 
runoff  from  rainstorms  adds  great  amounts  of  suspended  solids,  nutrients, 
animal  manure,  phenols,  oils,  and  pesticides  to  the  waters  transforming 
what  is  often  an  asset  on  land  to  a liability  in  water.  ITie  elfects  of 
seepage  of  these  wastes  iias  caused  a serious  problem  of  water  supply 
contamination  in  some  areas,  especially  tiiose  areas  using  wells.  Whatever 
tlie  source  of  water  supply,  the  threat  of  pollution  is  omnipresent. 

ATTITUDE  TOKARD  VIOLATION  OF  IvATHR  QUALEIY  .SlANDARDS 

Recently  acquired  enforcement  policies,  the  education  of  the  public 
to  the  magnitude  of  tlie  problem  of  environmental  degradation,  and  subsequent 
"get  tough"  policies  of  enforcement  agencies  nationwii'e  liave  resulted  in 
nunerous  court  actions  .ind  contemfit  citations  against  many  of  the  major 
polluters.  Industry  especiallx-  has  felt  the  brunt  of  public  conceni  ,ind  ha'> 
become  one  of  tlie  most  publicized  targets  of  envi  roim'nta  1 groups,  agencie--, 
;ind  state  legislatures.  In  legislation  and  court  action  unprecedi'iitisl 
in  the  history  of  |xillu'-'ion  abatement  fyilicies,  mini  i c i pa  I i t ies  ,ind  indutnes 
are  being  told  eitlier  to  meet  water  qualiti’  standaials  or  be  sulyii'ctc'd  to 
ever-increasing  penalties.  .Specific  short  range  dates  for  wat('r  qualit^ 
standards  are  established,  ;uid  violators  are  reciuired  b\-  law  t^'  comiU\  . 

Many  who  have  failed  to  meet  established  criteria  an-  being  dete>  ted  I'V 
the  increased  surveillance  programs  of  effluent  water  qualitv. 


A- VI  1 - 10 


RP.CrCK\L  WASTDV'ATIIR  MAN/\GE^1F.NT  PI  AN'S 


Many  pi  ms  have  been  proposed  for  areas  within  the  stud>'  area  but 
legal  piohlcras,  political  feasibility,  and  funding  have  precluded  their 
implementation.  Consequently,  only  a select  fev\  plans  mav  attain  realization. 
Studies  corpleted  by  NIPC  and  LPCRIPC  have  indicated  the  utility  of  a 
regional  wastewater  management  program  with  expansion  and  upgrading 
of  some  existing  facilities.  Ihe  Metropolitan  Sanitary  District  of 
Greater  Chicago  is  continuing  its  pioneering  efforts  in  ivaste^vater  treatment 
and  is  currently  improving  its  treatment  facilities  for  more  efficient 
operation,  i.e.,  greater  and  more  effective  removal  of  pollutants. 

Future  expansion  and  upgrading  of  treatment  facilities  are  planned 
for  many  of  the  sewage  treatment  facilities  in  the  stud>"  area.  Some 
facilities  require  expansion  to  keep  aliead  ot  increasing  flows  and 
population  served.  Recent  expansion  of  urban  area,  added  industries, 
and  changes  in  processing  methods  has  caused  the  volume  of  raw  sewage 
to  increase  considerably  and  has  changed  the  character  of  the  pollutant 
load.  Most  treatment  facilities  also  require  upgrading  to  effectively 
remove  pollutants.  Several  factors  underscore  this  need:  (1)  new 

pollutant  hazards,  such  as  mercury'  and  otlier  heavy  metals,  are  being 
identified,  (2)  State  water  quality  standards  hav^e  been  established  and 
must  be  met  within  a given  time  frame,  and  [3)  past  public  apathy  toward 
environmental  pollution  has  shifted  to  public  concern. 

The  proposed  construction  at  many  plants  relates  to  the  problems  and 
objectives  of  a local  area  rather  than  being  a component  of  a regionalized 
system.  This  results  in  only  localized  solutions  to  a regional  problem. 

Ca)  MSDGC . Service  to  eight  service  basins:  expansion  of  the  Hanover, 

North  Side,  Central,  South  Side,  and  Lemont  Plants;  construction  of  Poplar 
Creek,  Salt  Creek,  and  O'Hare  Plants;  detention  of  combined  sewer  overflow 
in  holding  ponds  for  subsequent  treatment,  tertiarv'  and  advanced  waste 
treatment  at  Central,  South  Side,  North  Side,  Lemont,  and  Hanover 
plants;  Underflow  - Deep  Tunnel  plan  for  retention  and  subsequent 
treatment  of  combined  sewer  overflows . 

(b)  NSSD.  .Service  by  three  plants:  Foqiansion  of  plants  at  Harv'ey 

Road  and  Waukegan ; new  plant  at  Gurnee;  diversion  of  all  flows  from  the 
Lake;  ail  plants  to  be  tertiaiy  and  advanced  waste  treatment  (48 

(c)  Joliet . New  west  side  intercepting  sewer  systems  and  sccondarv' 
wastewater  treatment  plant  west  of  cit>'. 

(d)  Gary  Sanitary  District.  Deep  tunnel  system  to  convey  combined 
sewer  overflow  to  retention  pond  with  storage  in  the  tunnel -reservoir. 

(e)  East  Chicago  Sanitaiy  District.  Deep  lagoon  for  retention  of 
combined  sewer  overflow  and  possible  use  as  supplement  to  secondare 
treatment  during  non-storm  periods. 

(f)  Hebron,  Indiana.  Sewage  treatment  plant  (new  facility). 

(g)  Lake  County,  Tllinois.  Tertiary  treatment  plants  at  Harrington 
fplas  advanced  waste  treatmentl , Deerfield,  Fox  Lake,  I ibertwi  1 Ic,  and 
Munde 1 e in . 
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(h)  IXiPage  Coui\ty , Illinois.  Tertian’  treatment  plants  at  Addison, 
Downers  Grove,  Elmhurst,  Glen  F.IIto,  Glendale  Heights  (.plus  advanced  waste 
treatment),  Hinsdale,  Napen'ille,  Salt  Creek  Drainage  Basin  Sanitar>- 
District,  West  Chicago,  and  Wlieaton  Sanitarv’  District. 

INDUSTRY 

Pollution  abatement  programs  are  expected  to  continue.  Tor  many 
industries,  pl;ms  for  advanced  waste  treatment  and  I'ccv'cle/ reuse  of 
wastewater  wall  be  implemented. 

KATHl  SDPPI.Y  ALbCX'ATinNS 

The  State  of  Illinois  has  liad  to  abide  by  the  Sutireme  Court  Decision 
of  June  1D67  luid  restrict  its  total  diversion  of  water  from  Lake  Michigan 
to  3,200  cfs.  However,  future  needs  of  .Northeasteni  Illinois  will  necessitate 
an  increased  diversion  allowance  from  Lake  Michigan  or  some  other  water 
management  method  (sucli  as  recycling)  to  assure  an  adctiuite  supply. 

RECENf  Acrwrn'  in  Illinois 

As  evidenced  by  .numerous  articles  in  Chicago  newspapers  (49,  50,  51), 
a good  deal  of  public  sentiment  in  Illinois  supports  tiie  idea  of  increasing 
the  diversion  of  water  allowance  from  Lake  Michigan.  However,  Canada  would 
resist  "pressure  south  of  tlic  border  to  allow  Cbieago  to  divert  more  water 
than  the  prescribed  3,200  cubic  feet  per  second"  (52). 

Ihe  Department  of  Transportation,  State  of  Illinois,  recently  (21  July 
1972)  received  Ailministrat i ve  Order  No.  1,  Lake  Michigan  Diversion.  Mr. 

John  C.  Guillou,  Chief  Waterway  Engineer,  State  of  Illinois,  will  take 
action  to  form  a coimiittee  of  tlie  various  public  agencies  involved  in  the 
diversion  to  assist  in  the  development  and  inplementat ion  of  a plan  to 
measure  and  compute  the  allocations  for  the  3,200  cfs  allotriK'nt  from  Lake 
Michigan  (53).  llie  allocation  of  Lake  Michigan  water  according  to  this 
Administrative  Order  .No.  1 is  as  follows. 

lliere  will  be  serioas  debates  over  these  diversion  allocations.  For 
examiile,  tlie  Nortli  Shore  Sanitary  Distrii.t  (.^^iS^l  wants  all  of  the  various 
allotments  to  east  Lake  County  communities  assigned  to  the  listrict,  Ibe 
district  is  building  a system  design  based  on  putting  all  tri-.ited  sewage 
effluent  into  the  IX's  Plaines  or  Cliicagn  Rivers.  I the  di  -tnct  is 
barred  from  diverting  lake  water,  then  it  mu'-t  put  the  treated  effluent 
back  into  Lake  Midi ig  in . 

When  Illinois'  .Administrative  Order  No.  1 was  made  pulilu  last  tail, 
several  of  tlie  proposed  bale  Michigan  water  allocations  received  more 
publicity  ttian  others.  Ihe  decision  on  the  North  Sheire  .Sanitan-  District 
diversion  .illowance  request  (none  allowed)  i>  a sul'Ject  of  si'rioiis  debate. 

Also  of  interest  is  tlu.  e.xpaiidecl  ir  ('  of  I ake  i ch i gaii  as  a potabli'  water 
-u[i[)ly  for  sul’uri's  vest  ol'  Chiirag”  (e.g.  Dos  Pl.-iines,  triinrtnn  Heights, 
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Tmh  A-VII-2 


Entity 


ALLOCATIuN  OF  LAKE  MinilfAN'  IWEK 
CCubic  Feet  Per  Second) 

Allocation 


Department  of  the  Navy  - Great  Lakes 

North  Shore  Sanitar>'  District 

City  ot  Chicago  Heights 

City  of  Lake  Forest 

City  of  North  Chicago 

Village  of  Lake  Bluff 

Elmhurst  - Villa  Park  - Lcmbard 

Water  Ccmmission 

Des  Plaines  - Mount  Prospect 

Arlington  Heights  - Palatine  Water  Commiss 

Department  of  the  Army  - Fort  Sheridan 

City  of  Waukegan- 

Village  of  Elk  Grove 

City  of  DesPlaines 

Citizens  Utilities  Company  of  Illinois 
Lake  County  Water  District 
Villages  of  Clarendon  Hills, 

Downers  Grove  and  Westmont 
City  of  Evanston 
Village  of  Skokie 
Village  of  Glencoe 
Village  of  Wood  Dale 
Village  of  Northbrook 
Village  of  Winnetka  and  Northfield 
Village  of  Wilmette  and  Glenview 
Village  of  Kenilworth 
Village  of  Oak  Brook 
City  of  Chicago 

Mt'tropolitan  Sanitary  District  of 

Greater  Chicago  
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■Anticipated  Allocation 


10.0 

11.2 

13.2 

0.0 

0.0.J 

0.0,, 

0.0 

13.6‘ 

17.  o' 

4.5 

5.8 

6.8 

37.0 

40.7,, 

40.7b 

1.2 

1.7 

2.1 

0.0 

56 . 0^. 

70.8,- 

0.0 

34 . 8^- 

42.. 5,- 

ion 

1.0 

1.2 

1.4 

17.5 

19.6 

25.5 

0.0 

7.4 

11  .8 

0.0 

0.0 

0.0 

0.0 

12.1 

23.0 

3.0 

4.8 

16.6 

0.0 

3.4 

20.4 

20.0 

21.3 

23.0 

22.0 

24.0 

26.0 

3.5 

4.2 

5.1 

0.0 

1 .4 

2.3 

5.6 

10.2 

17.0 

6.3 

6.8 

9.9 

11  .9 

15.3 

17.1 

0.8 

0.9 

1 . 1 

0.0 

7.7 

■ 

1600.0 

1700.0 

1735.0 

1425. Oj 

1 10(1.0  , 

1000.0,1 

■il69.3 

1.1 

31114.  1 

31  3(1.0 

ITTl’Al. 

a - Water  of  the  indicated  allocation,  per  letter  of  .August  (i,  19o8  to  Augicst 
CejKjn,  arc  contained  in  special  allocations  to  member  communities 

b - Predicted  upon  return  of  Abbott  Laboratories  cooling  water  to  Lake  Michigan 

c - Tlie  indicated  flow  rate  is  allocated  for  197.S  and  sliall  continue  in  full 
force  and  effect  through  the  year  301S,  unless  use  of  the  w'ater  is 
not  developed,  or  there  is  abuse  or  misuse  of  the  allocation,  or  there 
are  .lolations  of  the  rules  and  regulation-  de\-eloptd  in  avcmd 
the  laws  of  the  State  of  Illinois 

d Includes  storm  water  runoff  now  measured  at  I.ockport  which  will  be 
separated  from  the  allocation. 
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open-spale  pianikinc 


Of)en-space  planning  is  an  extremely  inportant  consideration  in  effective 
water  management  planning.  Open  Space  areas  can  hold  water,  whctlier 
permanently  or  on  a seasonal  basis.  Acquisition  of  lowlands  in  the  C-SE1A1 
area  for  preservation  of  green  space  and  acquisition  of  flood  plains  near 
streams  will  give  nature  a diance  to  exert  some  control  of  storm  water 
runoff.  If  tlierc  is  no  development  in  certain  areas,  water  falling  on 
the  areas  should  not  run  off  appreciabli'  into  other  areas;  during  fairly 
mild  rainfall  periods  (1"  or  less)  tlie  water  will  usually  remain  witliin 
the  open  space  area.  Keeping  flood  plains  free  of  development  will  also 
give  flood  waters  somewhere  to  go  witliout  incurring  tremendous  damages, 
including  the  loss  of  life  and  property. 

.NORTHEAST! Jty  ILLI.NOLS  PIAMNl.N’G  aAMISSlO.N,  (MFC)  RECIO.VAL  OPElS’  SPACE  PLAN 

file  following  open  space  planning  objectives  w'ere  defined  by  NIK, 
in  its  Regional  Open  Space  Plan,  dated  April,  1971  (b4)  . 

1 . To  preserve  areas  of  regional  open  space  adequate  to  meet  the 
present  and  future  recreational  needs  in  Northeastern  Illinois. 

2.  To  preserve  and  promote  the  optimum  use  of  tfie  natural  resources 
.so  that  tliey  may  provide  continued  benefit  to  the  people  of  Northeastern 
111 inois. 

3.  To  guide  the  dev^elopment  of  the  region  toward  an  efficient,  attractive 
.'ind  viable  form  in  accordance  witli  the  policies  of  the  comjirchensi ve 

general  phm. 

4.  To  optimize  the  benefits  of  tlie  open  space  programs  by  preserving 
tlie  sites  capalile  of  accommodating  compatible  multiple-uses. 

5.  To  involve  appropriate  public  agencies  at  all  levels  as  well  as 
private  orgiuii zations  in  imcilemcnt ing  tlie  recommendations  of  tliis  plan. 

Ihe  feelings  of  NIK:  can  best  be  expiressed  in  those  three  sentences 
taken  from  the  foreward  to  tlie  Regional  Ojien  Space  Plan  document,  as 
signed  by  Commission  President  Lee  M.  Burkey; 

"Once  lost,  ojien  space  is  exceedingly  tlifficult,  if  not  imjiossible, 

to  reclaim.  'Ihere  can  bo  no  e.scaping  the  Pact  that  now  is  tlie 

time  - tlie  only  ;uid  last  time  - - to  prepare  for  future  open  space 

needs.  Ihe  institutions  for  meeting  those  needs  alreaiK-  exist." 

.NTPC's  open  space  pEiiuiing  is  suiiported  by  an  inventon'  of  open  sjiace 
need  on  a township  basis,  and  a proposed  open  space  acciuisition  man  indicating 
suggested  locations  for  acquisition  and/or  |■'reser\■at  ion. 


L 
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LAKL-PtJkTHR  CCKflY  Rf-'CiJO.N/VI.  m\NSP0RTAT10N  AMI)  PIAN'NING  CCWISS'ON  fUYTRTPn 


On  7 De  embcT  1972  a Region;il  Ojien  Space  I'lan  lux'ianent  was  siil>mi  tied 
to  tlie  Coimiss loners  of  tlie  li'CRTJ’C  for  ado]ition.  ihe  document  has 
been  adopted  by  the  comTiission  as  of  this  date  (May  197!^)  (5S) . Ihe 
planning  document  identifies  the  objectives  and  philosophies  espoased  by 
the  commission.  Hie  following  ojien  space  planning  objectives  are  in  the 
Regional  Ujien  Space  Plan  Docuiient: 

1.  To  preserve  areas  of  regiorjal  open  space  adequate  to  meet  the  present 
and  future  recreation  needs  in  the  Inke-Porter  region. 

2.  To  preserve  and  promote  the  optimum  use  of  the  natural  resources  so 
that  they  may  provide  continued  benefit  to  tne  people  of  the  I.ake-Porter  region. 

3.  To  guide  tlie  development  of  the  region  toward  an  efficient, 
attractive  and  viable  form  in  accordance  witli  the  pxilicies  of  tlie 
Comprehensive  General  Plan. 

4.  To  optimize  the  benefits  of  tlie  open  space  progmims  by  preserving 
areas  capable  of  accomodating  the  inultiple  open  space  olijectives . 

5.  To  involve  appropriate  public  agencies  at  all  levels  as  well 

as  private  organization  in  inplementing  the  recommendations  of  this  plan. 

Ihe  objectives,  as  listed,  are  accepted  by  the  LPCRTPth  Sections  of  the 
Plan  Document,  dealing  with  open  space  standards  and  determination  of  where 
open  space  acquisitions  should  be,  are  still  under  discussion. 

FUlOD  CONTROL 


RECENT  STUDIES 

The  Chicago  Metropolitan  Area  Cooperative  River  Basin  Stud>’,  involving 
tlie  Metropolitan  Sanitary  District  of  Greater  Chicago  and  the  United  States 
Department  of  Agriculture's  (USDA)  Soil  Conservation  Service  (SCS),  is  a 
floodwater  management  study'  of  the  Des  Plaines  River  drainage  basin.  Hie 
study  is  authorized  by  PL  566,  The  Watershed  Protection  and  Flood  Prevention 
Act  of  the  USDA,  and  will  be  completed  in  197b.  Ihe  SCS  has  completed  one 
se^ent  of  tlieir  studv  pertaining  to  the  Upper  Salt  Creek  watershed,  located 
primarily  in  Northwestern  Cook  County  (56J.  A second  study  segment 
pertaining  to  tlie  North  Branch  of  the  Chicago  River,  will  be  completed  in 
19/3.  The  objectives  of  the  North  Branch  study  include: 

1.  Identification  of  flood  prone  areas. 

2.  Projection  of  future  urbanization  in  the  dniinage  areas  in  order 
to  determine  projected  increases  in  storm  water  nmoff. 
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3.  To  reduce  flood  damages. 

4.  To  reduce  erosion  and  sediment  damage. 

5.  Identify  the  needs  for  wastewater  management. 

6.  To  enhance  fish  ;md  wildlife  resources. 

7.  To  improve  environmental  qualit>'. 

8.  To  identify  water  su{)p]y  needs. 

9.  lo  develop  model  ordinances  tbi  flood  plain  zoning. 

CHICAID  UNDERl’LOW  PLAN 

The  problem  of  comI)ined  sewer  overflow  in  the  Chicago  Metrojioli  tan 
Area  has  been  restudied  by  tJie  flood  Control  Coordinating  Committee,  wliidi 
was  reactivated  in  .Novemlier,  197u.  'Hie  committee  is  composed  of  officials 
of  the  State  of  Illinois,  Count)'  of  Cook,  Metropolitan  Sanitarv-  District 
of  Greater  Chicago,  and  tlie  City  of  (ihicago.  Alternative  solutioas  to  the 
problem  of  mixed  storm  and  sewage  water  spillage  to  the  watenvavs  were 
exajtiined  in  order  to  identify  tiie  most  economical  solution.  Water  quality 
standards  in  metro|X)litan  waterways  as  well  as  tlie  prevention  of  backflow 
of  waters  into  Lake  Michigan  were  highlighted  as  design  coasideratioas . A 
Suirmaty'  of  Tedtnical  Reports  identifying  tlie  altem.ative  solutions  was 
piiilished  by  the  Flood  Control  Coordinating  Committee  in  .August,  1972  ISfl. 
lliis  report  presents  system  designs  .and  tlieir  associated  costs. 

Ihe  reconmended  pl.an  is  apt]\'  described  in  tlie  following  p.iragraph, 
taken  from  tlie  Surnnan’  of  Teclinical  Reports  bv  the  Flood  Control 
Coordinating  Committee: 

"Ihe  recommended  Cliicago  Underflow  Plan,  a composite  of  the  several 
Alternatives,  would  cajiturc  the  mioff  from  all  of  the  recorded  stonns 
of  history,  except  the  peak  period  of  three  or  four  of  the  most  severe 
storms.  It  consists  of  120  miles  of  conveyance  tmiiels  intercepting 
640  sewer  overflow  points  in  tlie  3/.S  squ'ire  mile  area  served  by  combined 
sewers.  Most  of  the  conveyance  tunnels  will  be  constructed  in  .Siluri.an 
Dolomite  rock  formations  150  to  290  feet  below  tfie  siirf;ice  of  waterways. 
In  some  areas,  tlie  smaller  conveyance  tunnels  will  be  constructed  in 
the  clay  overburden." 

file  benefits  of  the  Chicago  Underflow  Plan  will  be  estintited  in  order 
to  illustrate  tlie  cost  vs.  benefits  of  the  pl.ui.  A six' i a 1 aaiv’i  ninmenta  1 
imjiact  evaluation  will  atyo  lie  prep;irod.  Federal  funding  is  the  kev  to 
eventual  iin}-)] ement.it ion  of  the  pl.ni  .and  the  e.\]iected  iiipacts  mu--t  be 
clearly  spelled  out. 
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Table  A-vII-3  shows  the  major  alternatives  consitlerod  in  the  report. 

U should  he  noted  that  the  total  project  cost  as  shown  in  t.hc  table 
includes  the  first  investment  cost  only.  Tiie  annitil  cost  considers  the 
"amortized  project  cost"  and  "operation,  maintenance  and  eouiiiment  rc'])lacem<'nt 
cost"  and  roughly  estimated  benefits  associated  with  the  plan  were  sub- 
tracted from  the  costs. 

FISH  AND  IVIIDI.IFF  FMIANTFMliNT 

ILLINOIS 

Several  meetings  have  been  held  with  representatives  of  the  Illinois 
Department  of  Conservation  regarding  development  priorities  for  Northeastern 
Illinois.  Lake  Michigan  is  a resource  planning  focus  for  tlic  area.  Ilie 
Department  of  Conservation  would  like  to  install  salmon  rims  into  the 
lake  at  three  different  locations.  Two  salmon  runs  would  be  located  in 
Lake  County  and  one  in  Cook  County.  The  salmon  would  be  irniirintcd  at  the 
salmon  run  locations  with  the  hope  that  the  fish  will  return  for  spawning. 

The  increasing  popularity  of  salmon  or  Coho  fishing  in  Lake  Michigan  has 
significant  bearing  on  fish  and  wildlife  management  planning  in  Northeastern 
Illinois. 

The  Department  of  Conservation  is  also  interested  in  the  implementation 
of  an  Urban  Fishing  Program  into  the  ghetto  areas  of  Chicago,  lliey  hive 
approached  the  Chicago  Park  District  regarding  the  use  of  lagoons  in  several 
city  parks. 

INDIANA 

The  Indiana  Department  of  Natural  Resources  is  also  interestcil  in  a 
salmon  "seeding"  program  into  Lake  Michigan.  Natural  streams  would  be  relied 
on  as  feeder  elements  to  the  lake.  The  Fiast  Branch  of  tlie  l.ittle  Calumet 
River  and  Trail  Creek  are  the  streams  Indiana  his  used  for  Coho  seeding 
operations . 

Northwestern  Indiana,  when  viewed  as  a seven -county  regional  planning 
area  within  the  State,  will  experience  the  e.xpansion  of  existing,  game 
nuirLagement  and  preserve  areas.  These  areas,  according  to  plans,  will  be 
increased  by  6,000  acres  between  1970  and  197S  (58j. 

NAVIGATION 

RldATION  TO  h\Kl-:  M1C1IIC^\N  DIATPSION 

Tlie  basis  and  control  of  the  C-SlIM  area's  water  !vi  lance  must  be 
resolved.  Final  decisions  on  the  use  of  Lake  Michigan  and  ni't  withdrawal 
for  the  Illinois  portion  of  tlie  study  area  must  be  completed  by  the  Illinois 
Department  of  Transportation,  Division  ol  Water  Resource  Management . Die 
amount  of  flow  to  be  maintained  within  the  area's  streams  and  tlie  volume 


A-Vl 117 


w 


Summary  of  Major  Alternative  Plans 


Cost  in  Million  Dollars 


Symbol 


10  I G 


11  I H 


12  J 


14  I Qp 


Descnotion 


Original  Deep  Tunnel 
Plan  w/Mined  & Sur- 
face Stge.in  the  Calu- 
met Area 


As  Above  Pumped 
Storage 


Deep  Tunnel  Plan  w/ 
Mined  & Surface  Stge. 
in  Calumet  & Stickney 
Area 


As  Above  n Pumped 
Storage 


Deep  Tunnel  Mined 
& Surface  Stge.  in 
Calumet,  VV-S-W  & N. 
Side  Treatment  Plant 


As  Above  * Pumped 

Storage 

State  of  Illinois  Divi- 
sion ot  Waterways  Plan 


Composite  Plan 


Chicago  Undertlow 
Plan  - Lockport 


Chicago  Underflow 
Plan  - Two  Quarries 


Chicago  Underflow 
Plan  - Three  i 'uames 


Four  Storage  Plan 


As  Above  and  Pumped 
Storage 


McCook,  Calum.et  'S 
O'iiare  Stora  ic  FMan 
fVs  bove  and  PL.mped 

Stnra  ;e 

■McCook  Ar  O' Hare 
Store  ;e  Plan 


Costs  in  Millions  ol  Dollars 


Pro). 

Pres . 

Ann. 

('ost 

Worth 

Cost 

3, 774 

2,815 

239 

4,206 

3,  137 

223 

2,964 

2,211 

194 

3,383 

2,523 

182 

'2T92~ 

2,  183 

193 

3,  340 

2,491 

T79~ 

3,593 

2,680 

243 

2,776 

2,071 

183 

4,847 

3,615 

294 

2,583 

1,923 

162 

2,088 

1,557 

137 

2,084 

1,554 

138 

2,080 

1,551 

138 

2,  124 

1,  583 

133 

2,119 

1,580 

149 

2,  340 

1, 894 

157 

’^  2 , 4 7T~ 

~1 , 94T’ 

157 

2,174 

1,621 

140 

1 

2,624 

1, 95  7 

139 

1,824 

1,360 

T2?“ 

2,195 

1,637 

120 

1,850 

1,380 

129 

2,247 

1,676 

121 

2,1  30 

1,  589 

159 

1,878 

1,401 

U9 

2,460 

1,834 

15G 

1,344 

1,002 

90 

1,223 

912 

1,235 

921 

86 

1,359 

1,014 

S7~ 

1,435 

1, 070 

93 

1 , 395 

1 . 040 

103 

2,054 

1,532 

146 

1,971 

1,470 

122 

2,051 

1,530 

124 

1,846 

1,377 

115 

1, 819 

1,356 

115 

1,831 

1,  366 

116 

1 , 833 

1,  367 

118 

Not 
Econ , 

— 

1,  82  7 

1 , 363 

120 
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allotted  for  otiicr  uses  will  he  determined  in  relation  to  the  recreational 
and  other  synergistic  prograiivs  m the  Design  Appendix.  Final  decisions 
will  be  contingent  ujion  tlie  reconriendation  of  those  agencies  having 
planning  responsibilities  in  the  various  programs. 


DUPLICATE  LOCKS  STUDY  (CHICAGO  DISTRICT) 

ITie  Duplicate  Locks  Project  will  involve  the  construction  of  supplanental 
IdOU  ft  X 110  ft.  locks  on  the  Illinois  Waterway  between  Grafton,  Illinois 
and  the  Cal -Sag  Canal.  This  project  will  reduce  existing  lockage  delay 
times  and  permit  continued  growtli  on  the  waterway.  In  1985  the  first 
supplemental  lock  will  be  completed  and  the  projected  project  completion 
date  is  1997.  The  flow  requirements  for  the  duplicate  lock  system  are 
identified  by  alternative  strategies  in  the  following  three  Tables  A-III-4, 
A-VII-5  and  A-VII-6. 


ELECTRIC  POVCTR  GfJVERATION 


NEED  MIST  BE  SATISFIED 

Certain  developmental  patterns  in  the  Chicago  Metropolitan  Area  have 
been  recently  studied  by  the  Federal  Power  Commission.  Population,  land -use, 
industrial,  and  standard-of -living  projections  all  indicate  a tremendous 
increased  need  for  electric  power.  Mr.  D.  Bruce  Mansfield,  Chairman, 

Edison  Electric  Institute  made  a statement  on  June  6,  1971,  pertaining 
to  the  role  of  electric  energy  in  the  solving  of  environmental  problems  (59). 
Some  of  the  points  he  brought  out: 

1.  So-called  frivolous  uses  of  electricity,  such  as  small  appliances 
like  electric  toothbrushes,  hair  dryers,  vacuum  cleaners,  clocks, 
toasters,  etc.  in  1970  amounted  to  less  than  4 percent  of  the  total 
kilowatt  hours  used. 

2.  , Residential  customers  use  less  than  1/.5  of  the  total  electricity, 
the  remaining  2/3  being  used  for  industrial  and  commercial  application 
which  relieve  human  drudgery  in  tlie  home,  on  the  farm  and  in  industry 
and  result  in  countless  job  opportunities,  economic  growth,  and  an 
environment  of  higher  quality  than  would  have  been  possible  had 
air-polluting  factory'  boilers  continued  to  multiply. 

3.  Electric  energy  is  fundamental  to  solving  the  environmental  problems: 

- A recent  samjiling  of  85  manufacturers  showed  they  used  annually 
1.5  billion  kwh  exclusively  for  pollution  control,  winch  was  8.4 
percent  of  their  total  use. 

lixpansion  of  sewage  treatment  facilities  for  water  pollution 
reduction  will  require  massive  quint ities  of  electric  power  for 
pumping,  etc. 
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TABLE  A-VII-4 


ILLINOIS  WATEFWAY  FLOW  REQUIREMENTS 

WATER  REQUIREMENTS,  CFS,  FOR  A 1200'  X 110'  LOCK  AND  A 
600'  X 110'  LOCK  AT  THE  EXISTING  LOCKPORT  LOCK  Sm; 
(PRESENT  OPERATIONS) 

CFS 


1990 

2020 

January 

S50 

6 30 

February 

580 

665 

March 

680 

790 

^ril 

670 

770 

May 

685 

790 

June 

685 

790 

July 

620 

710 

/\ugust 

660 

760 

Septenfcer 

640 

740 

October 

660 

765 

November 

645 

745 

December 

685 

790 

Total 

7,660 

8,950 

Average 

647 

746 
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TABLE  A- VI 1-5 


ILLINOIS  WATEfWAY  FLOW  REQUIRE^E^TS 

OOMCRCIAL  § RECREATIOJAL  LOCKAGES 
AT  LOCKPORT  (LOW  LIFT  - PLAN  2) 

NUMBER  OF  LOCKAGES 

1990  2020 


Conmercial 

Recreation 

Commercial 

Recreation 

January 

513 

592 

February 

491 

566 

March 

634 

731 

April 

605 

30 

698 

60 

May 

641 

210 

739 

395 

Jure 

619 

180 

714 

340 

July 

577 

280 

055 

510 

August 

619 

260 

714 

485 

September 

577 

260 

665 

485 

October 

620 

260 

715 

485 

November 

583 

45 

6 72 

85 

December 

641 

739 

TOTAL 

7,120 

1,515 

8,200 

2,845 
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WATER  REQUIRENENTS,  CFS,  FOR  A 1200'  X 110'  COMMERCIAL  NAVIGATION 
LOCK  AND  A 200'  X 40'  RECREATIONAL  LOCK,  (HIGH  LIFT  - PLANS  354) 


1990  2020 


1200' 

Lock 

Rec. 

Lock 

Total 

1200' 

Lock 

Rec. 

Lock 

Total 

January 

1320 

1320 

1520 

1520 

February' 

1390 

1390 

1600 

1600 

March 

1630 

1630 

1880 

1880 

April 

1610 

5 

1615 

1850 

10 

1860 

May 

1650 

30 

1680 

1900 

60 

I960 

June 

1650 

30 

1680 

1900 

50 

1950 

July 

1490 

40 

1530 

1710 

80 

1790 

August 

1590 

40 

1630 

1840 

70 

1910 

September 

1540 

40 

1580 

1770 

75 

1845 

October 

1590 

40 

lb30 

1840 

70 

1910 

November 

1550 

10 

1660 

1790 

15 

1805 

December 

1650 

1650 

1900 

1900 

TOTAL 

18,660 

235 

18,895 

21,500 

430 

21,930 

AVERAGE 

1,555 

29 

1,575 

1,792 

54 

1,828 
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- Much  electricity  i?  required  in  tlie  solid-waste  recycliui^  field 
for  machines  using  as  much  as  10,000  horsepower. 

- Large  amouits  of  electricity  are  required  bv  industries  to 
meet  the  states'  environmental  standards. 

4.  Mr.  Mansfield  quoted  Senator  Jennings  Randolph  (P-W.  \'a.)  as 
stating  in  the  Congressional  Record: 

'The  quality  of  life  and  the  use  of  energy  are  inextricably 
tied  together.  For  one  to  improve,  the  other  must  increase." 

TENDENCY  TO  LOCATE  NEW  PLANTS  OUTSIDE  C-SEIM 

Because  of  population  concentrations,  and  public  concern  over  heated 
water  discharges  and  radioactive  emissions  from  nuclear  power  plants,  new 
electric  power  facilities  will  be  located  outside  the  C-SE1^1  area; 
although  the  power  generated  will  be  used  within  C-SEIW.  The  new  Zion 
Nuclear  Power  Station  of  Commonwealth  Edison  will  probably  be  the  last 
electric  power  generating  facility  to  be  constructed  within  the  C-SF.IM 
area. 
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